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Introdiiction 



Wintek Corporation is one of the largest liquid crystal display (LCD) 
manufacturers in the world. Incorporated in Taiwan in 1990, Wintek's 
principal activities are the design, manufacture and sales of LCDS and 
LCD modules. Excellent design and superior technology in production 
provide the most competitive advantage to Wintek's customers. 

^Corporate Philosophy 

Wintek believes that our corporation continuously creates hopes for an 
improved future for all who contribute to the company; Thereby, 
Wintek will optimize the achievement of our objectives and will enjoy 
an everlasting corporate life. 



"Customer Focus 

1 .We strive for excellence In communication and mutual understanding. 

2. We welcome suggestions from our customers for improvement. 

3. We encourage customers to tell us how we satisfying their needs. 

4. We consider every customer a special asset of our company. 

5. We interact with our customers before, during, and after satisfying a 
custom order. 

"Quality Policy 

Wintek recognizes that each customer requires an unique combination 
of R & D excellence, total prooui* quality, focused cost improvement, and 
timely product delivery to engender a feeling of complete satisfaction and 
assurance of long-tewn prodyEifWrformance. 

"Quality Accomplishment 
iSO-9002 Quality System Certified in September 1994. 
ISO-9001 Quality System Certified in May 1995. 
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EXPLANATION OF 



□ OUTLINE OF ELECTRO-OPTICAL 

CHARACTERISTICS MEASURING SYSTEM 



VIEWING ANGLE 
INDIVIDUAL SPECIFICATION 



HEATABSORBENT 
GLASS FILTER 




LIGHT SOURCE 
ANGLE. 



CONSTANT TEMPERATRE CHAMBER 



PHOTOMETER 



The segment measured should be one near the ceaiter of the eflFective display area. 



□ THRESHOLD VOLTAGE (Vth1,Vth2) : 




Conditions : 

Vthl : (1) Temperature : See Individual Specification. 

(2) Viewing Angle (6) : Minimum value in Indivddul Specification. 

(3) Driving Frequency : Maxinnun vahie in ladividul Spedfication. 

(4) Waveform : Selected Waveform. 

Vtli2 : (1) Temperature : See Individual Specification. 

(2) Viewing Angle (9) : Maximum value in Individul Specification. 

(3) Mving Frequaicy : Maximum vahie in ladividul Specification. 

(4) Waveform : Nonselected Waveform. 



□ CONTRAST RATIO (C.R.) 



CONTRAST RATIO = 



BRIGHTNESS OF NONSELECTED SEGMENT (B2) 
BRIGHTNESS OF SELECTED SEGMENT (B1) 



BRIGHTNESS 



Conditions : 

(1) Temperature : 25°C 

(2) Operating Voltage (Vop) : 
Typical value in Individual 
Specification . 



BRI^TNESS CURVE OF 
SEL^ED SEGMENT 



BRIGHTNESS CURVE OF 
NONSELECTED SEGMENT 




OPERATING VOLTAGE (Vop) 



□ VIEWING ANGLE (8 ) : 



□ DEFINITION OF VIEWING 
DIRECTION 



Y(Bacic) 



x'(Left) 




r (Front) 



9;00 



12:00 




6:00 



3:00 



VIEW DIRECTK)M 
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n RESPONSE TIME ( Tr , Tf) 



OF TERMS 



J] . 



u ^ 



NONSELECTED 
WAVEFORM 
(10SEC) 



Brightness 



100% 




_ [U fl. R- 



SELECTED WAVEFORM 

(10SEC) 



_ NONSELECTED 
WAVEFORM 
(10SEC) 




Rise Time 



Fail Time 



Conditions 



(1) Viewing Angle (0) : Minimum value in Individual Specification. 

(2) Driving Frequency : Typical value in Individual Specification. 

(3) Operating Voltage (Vop) : See Individual SpedficateL 

(4) Driving Wavefom : See Individual Spedfication. 



□ DRIVING WAVEFORM : 



Vop : Drivkg^ 
N : Duty 



jn- fD : Driving frequmcy 
f F : Frame fiequeacy 



.■jr. I 



(a) SELECTED WAVEFORM : 



A 



Vop 



Vop/a 



2 3 4 



-:-,|, . , 



N 



2 3 4 



N 



2 3 4 



Vop/a 



Vop 



MfD 



IffF 



u 



(b) NON-SELECTED WAVEFORM : 
■■ If pi,) ;/>. 

1 1 



/\ 



(1-2/a)Vop 



Vop/a 



2 3 4 



N 



2 3 4 



N 



2 3 4 



Vop/a 



(1-2/a)Vop 



1/fD 



u u u 
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LCM & LCD STANDARD SPECIFICATIONS FOR RELIABILITY 



1 Standard Specifications for Reliability 



1 standard Specificaticms for Reliability of General-purpose LCD & LCM 



NO 


ITEM 


DESCRIPTION 


1. 


Higli temperature 
operation 


The sample shall be firee fi'om defects after it has been allowed to stand at 50°C 
±2°C for 240 hours under driving condition. 


2. 


Low temperature 
operation 


The sample shall be fiiee from defects after it h^ been allowed to stand at 0°C ± 
2°C for 240 hours imder driving condition. 


' 3. 


Higli temperature 
resistance 


The sample shall be fi-ee fi-om defects after it has been allowed to stand at 60°C 
for 240 hours under no-load condition, and then returning it to normal 
temperature condition and allowing it stand for 30 minutes. 


4. 


Low temperature 

resistance 


The sample shall be free from defects after it has been allowed to stand at -20°C 
for 240 hours under no-load condition, the returning it to normal temperature 
condition and allowing it stand for 24 hours. 


5. 


Moisture resistance 


The sample shall be free from defects after it has been allowed to stand at 40°C, 
90-95%RH for 240 hours under no-load condition, then taking it out and drying 
it at normal temperature. 


6. 


Thermal shock 
resistance 


The sample shall be free from defects when it is subjected to the following 10 
cycles of operation: 

-20°C for 30 minutes - normal temperature for 5 minut^- 

+60°C for 30 minutes - normal temperatxire for 5 minutes, as on cycle. 


2 Test Conditions and Inspection Criteria 

In order to do the final test tl|e testing samples must be in room temperature fiar 24 tews. Besides item 3, 5, 
6 should be imder curing 70°C for 30 minutes. 


NO 


ITEM 


TEST MODEL 


INSPECnONER cmrwEiuA 


1. 


Current Consumption 


Refer to specification 


The current must be under two times of initiated test. 


2. 


Contrast Ratio 


Refer to s^iecification 


The contrast ratio must be laiger <tttan half of initiated 
test. 


3. 


Appearance 


Visual inspection 


Defwt firee. 



3 Life time 

Functions, performance, appearance, etc. shall be free from remarkable deterioration with 50,000 hours 
under ordinary operating and storage conditions room temperture (25°C ± 10°C), normal humidity (45 ± 
20%RH), and in area not exposed to direct sun light. 



2 Standard Specifications for Reliability 



1 standard Specifications for Reliability of Wide - Temperature LCD & LCM 



NO 


ITEM 


DESCRIPTION 


1. 


High temperature 
operation 


The sample shall be free from defects after it has been allowed to stand at 70°C 
±2°C for 500 hours under driving condition. 


2, 


Low temperature 
operation 


The sample shall be free from defects after it has been aUowed to stand at -25'C 
±2°C for 500 hours under driving condition. 


3. 


High temperature 
resistance 


The sample shall be free from d^ects after it has been allowed to stand at 85°C 
for 500 hours imder no-load condition, and then returning it to normal 
temperature condition and allowing it stand for 30 minutes. 


4. 


Low temperature 
resistance 


The sample shall be free from defects after it has been allowed to stmid at -40°C 
for 500 hours under no-load conditiott, the returning it to normal temperature 
condition and allowing it stand for 24 hours. 


5. 


Moisture resistance 


The sample shall be free from defects after it has been dlowed to stand at 60°C, 
90'9S%RH for 500 hours under no-load condition, then taking it out and drjdng 
it at normal temperature. 




Thermal shock 
resistance 


The sample shall be free from defects when it is subjected to the following 20 
cycles oi operation: 

-20°C for 30 minutes - normal temperature for 5 minuters- 

+if^ &r 30 minutes - normd temperatore fm 5 minutes, as on cycle. 


2 Test Conditions and Inspection Criteria 

In order to do the final test the testing samples must be in room tiianperature for 24 hours. Besides item 3, 5, 
6 should be under curing 70°C for 30 minutes. 


NO 


ITEM 


TEST MODEL 


INSPECTIONER CRTTIERIA 


1. 


Current Consumption 


Refer to speciftcation 


The current must be under four times of initiated test. 


2. 


Contrast Ratio 


Rel^ let jgst^c^on 


The contrast ratio must be larger than half of initiated 
test. 


3. 


Appearance 


Visual inspection 


Defect free. 



3 Life time 

Functions, performance, appearance, etc. shall be free from remarkable deterioration with 50,000 hours 
under ordinary operating and storage conditions room temperture (25°C ± 10°C), normal humidity (45 ± 
20%RH), and in area not exposed to direct sun light. 




STANDARD LCM PRODUCTS SPEC. LIST 



STANDARD LCM PRODUCTS SPEC LIST 



CHARACTER TYPE LCM 



Display 
format 
cliar.xiin 




Model No. 


Module Size 
(■WxHxTlmm 


Effective 
Viewing Area 
(WxH)mm 


Character 

Size 
(WxH)mm 


Dot Size 

1 TT All llMlll 


Driving 
Method 
(duty) 


Apporx. 
weight 

(g) 


Process & Color 


Backlight 


TN 


lll'N 


STN 

ORAl' 


m 

IHi.OW 


STN 

Blut: 


NONl- 


I.ED 


EI. 


16x1 




WM-C1601M 


80.0x36.0 
X9.5/14.5 


64.5x15.0 


3.07x6.56 


0.55x0.75 


1/16 


26 


o 


o 


o 


o 


o 


o 


o 


o 


16x1 




WM-C1601P 


80.0x36.0 
X9.5/14.5 


64.5x15.0 


3.07x656 


:0i5A75 


1/16 


26 


o 


o 


o 


o 


o 


o 


o 


o 


•M 


i 


WM-C1601Q 


122.0x33.0 
xlO.0/14.5 


99.0x13,0 


4.84x9.66 


0.92x1.10 


1/16 


55 


o 


o 


o 


o 


o 


o 


o 


o 


16x1 




WD-C1601T 


80.0x36.0 
X9.5/14.5 


64.5x15.0 


3.07x656 


0.55x0.75 


1/16 


26 


o 


o 


o 


o 


o 


o 


o 


o 


16x2 




WM-CM02K 


84.0x44.0 
X9.5/14.5 


63.0x18.0 


2.95x555 


0i5)e0.65 


1/16 


30 


o 


o 


o 


o 


o 


o 


o 


o 


16x2 




WM-C1602M 


80.0x36.0 
, X9»5/14.5 


64.5x15.0 


2.95x4.35 


0.55x0.50 


1/16 


30 


o 


o 


o 


o 


o 


o 


o 


o 


16x2 




WD-C1602M 


93.0x50.0 
xlO.O 


72.0x27.0 


3.49x7.22 


'0S65«.15 


1/16 


30 


o 


o 


o 


o 


o 


o 


o 


o 


, 16x2 




WM-C1602N 


85.0x29.5 
X9.5/13.0 


62.5x16.5 


2.78x4.89 




1/16 


30 


o 


o 


o 


o 


o 


o 


o 


o 


16x2 




WM-C1602Q 


122.0x44.0 
X 10.0/1 4.5 


99.0x24.0 


4.84x9.66 


0.92x1.10 


1/16 


46 


o 


o 


o 


o 


o 


o 


o 


o 


16x2 




WD-C1602Q 


122.0x44.0 
x 10.0/14.5 


99.0x24.0 


4.84x9.66 


0.92x1.10 


1/16 


46 


o 


o 


o 


o 


o 


o 


o 


o 


16x2 




WD-C1602R 


85.0x36.0 
X9.5/14.5 


645x15.0 


2.95x4.35 


0.55x050 


1/16 


40 


o 


o 


o 


o 


o 


o 


o 


o 


16x4 




WM-C1604M 


87.0x60.0 
X9.5/14.5 


61.8x25.2 


2.95x4.75 


DiMS5 


1/16 


50 


o 


o 


o 


o 


o 


o 


o 


o 


20x2 




WM-C2002M 


116.0x37.0 
9.5/14.5 


84.0x18.6 


3.20x5.55 


0.60x0.65 


1/16 


40 


o 


o 


o 


o 


o 


o 


o 


o 


20x2 




WM-a002P 


180.0x40.0 
X9.5/14.5 


149.0x23.0 


6.00x9.66 


1.12x1.12 


1/16 


80 


o 


o 


o 


o 


o 


o 


o 


o 


20x4 




WM-C2004M 


98.0x60.0 
X9.5/14.5 


76.0x25.2 


2.95x4.75 


0.55x0.55 


1/16 


60 


o 


o 


o 


o 


o 


o 


o 


o 


24x2 




WM-C2402M 


118.0x36.0 
X9.5/14.5 


945x18.0 


3.20x5.55 


0.60x0.65 


1/16 


50 


o 


o 


o 


o 


o 


o 


o 


o 


24x2 




WM-a402P 


113.1x36.0 
x9.5 


94.5x18.0 


3.20x5.55 


m%M5 


1/16 


50 


o 


o 


o 


o 


o 


o 






40x2 




WM-C4002M 


182.0x32.0 
X9.5/14.5 


154.5x16.5 


3.20x555 


0.60x0.65 


1/16 


75 


o 


o 


o 


o 


o 


o 


o 


o 


40x4 

mii 


1 


WM-C4004A 


190.0x54.0 
xlO.5/14.5 


147.0x29.5 


2.78x4.89 


050x0,55 


1/16 


125 


o 


o 


o 


o 


o 


o 


o 


o 



GRAPHIC TYPE LCM 



P" 

Number 
of DOTS 


Model No. 


Module Size 
(WxHxT)nim 


Effective 
Viewing Area 
{WxH)mni 


Dot Size 
(WxH)mm 


Dot Pitch 
(WxH)mm 


Drivitig 
Method 
(duty) 


Apporx. 

weight 

(g) 


Proce^SHW^ 


Backlight 


BUILT-IN 
CONTROLLER 


INUlh 


HTN 


,STN 
GRAY 


STN 


STN 
BLUE 


STN 
B&W 


NONf. 


IH) 


El. 


ecu 


122x32 


\VM-G1203O 


84.0x44.0 
X10.0A3.0 


60.5x18.5 


0.4x0.45 


0.44x0.49 


1/32 


30 


o 


o 


o 


O 


o 


o 


o 


o 




SED1520 


\'o p = 4 . 6 V 


128x64 


\VM-G12(M 


93.0x70.0 
X8.5/13.5 


71.7x39.0 


0.48x0.48 


0.52x0.52 


1/64 


65 




o 


o 


o 


o 


o 


o 


o 




HD61202 


Single 
Power 
Supply is 
available 


240x64 


\\M-G2406.A 


180.0x65.0 
X 10.0/20.1 


134.0x40.0 


0.49x0.49 


0.53x0.53 


1/64 


120 




o 


o 


o 


o 


o 


o 


o 


o 


T6963C 




240x64 


\V.M-G2406B 


180.0x65.0 
X 10.0/20.1 


134.0x40.0 


0.49x0.49 


0.53x0.53 


1/64 


120 




o 


o 


o 


o 


o 


o 


o 


o 


HD61830 




240x128 


\\M-G2412A 


170.0x101.0 
xl4.0 


132.0x76.0 


0.47x0.47 


0.50x0.50 


1/128 


180 




o 


o 


o 


o 


o 




o 


o 


T6963C 




320x240 


\\M-G3224A 


167.0x109.0 
xlO.O 


122.0x92.0 


0.33x0.33 


0.36x0.36 


1/240 


240 




o 


o 


o 


o 


o 




o 


o 







SEGMENT TYPE LCM 









Effective 
Viewing Area 
(WxH)mm 






Process & Color 


Backlight 


Number 
of 

SEGMENTS 


Model No. 


Module Size 
(WxHxT)mni 


Driving 
Method 
(duty) 


Apporx. 
weight 
(g) 


TN 


HTN 


STN 
CRAY 


STN 
YELLOW 


S'i'N 
tii.l!!;' 


NONE 


LED 


EL 
























114 


WD-S3104A 


49.0x26.0 
x6.6 


36.0x14.0 


1/4 


25 


o 










o 






117 


WD-S3204M 


4^ 7viT 
x4.8 


39.2x12.1 


1/4 


20 


o 










o 
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PRECAUTIONS IN USE OF LCM 



Precautions in Use of LCIVI 



1. Handlingof LCM 

• Do not give external shock. 

• Do not apply excessive force on the surface. 
•Liquid in LCD is hazardous substance 

must not lick and swallow when the 
liquid is attach to your hand, skin, cloth 
etc. Wash it out thoroughly and 
immediately. 

• Do not operate it above the absolute 
maximum rating. 

• Do not disassemble the LCM. 
•Avoid contacting oil and fats. - 

2. ESD Protection 

The LCM used the CMOS Ics, electrical- 
static discharged (ESD) protection is required. 

• Store in ESD free environment. 

• Ground yourself before handling the LCD module. 

• Ground the soldering iron or other tools used 
during assembly. 



Using methods of BKL 



3.Storage 

• Store in an ambient temperature of 5 to 
45°C, and in a relative humidity of 40% 
to 60%. Do not expose to sunlight or 
fluorescent light. 

• Storage in a clean environment, free from 
dust, active gas, and solvent. 

• Store in anti-static electricity container. 

• Store without any physical load. 

• Note that the presence of waterdrops or 
dew in the LCD panel may deteriorate 
the polarizer or corrode the electroed. 

4.Soldering 

• Use the high quality solder.(60-63% tin 
mixed with lead) 

• Iron: no higher than 260°C and less than 
3-4 sees during soldering. 

• After using the flux, keep in mind to clean 
the PCB thoroughly. 

•Soldering: only to the I/O terminals. 
•Rewiring: no more than 3 times. 



1. There are five methods of using LED in character type. 
©This is the most common type to light the LED by external voltage of 4.2V to JP2 between pin 1 

and pin 4. And we use this method to light the LED if no other demands. 
(2)Lighting the LED through a limiting current resistance which we already included in our LCM 

by external voltage of 5V to JP2 between pinl and pin4. 
©Providing 4.2V by pin 15 and pin 16 of the interface to light the LED. 

©Providing 5V by pin 15 and pin 16 of the interface to light the LED through a limiting current 

resistance which we already included in our LCM. 
®We can light the LED only by inner voltage through a limiting resistance without any external 

power supply. 

This is the five types of lighting the LED. 



2. The customer can select an suitable backlight type, such as LED, EL, CCFL, for getting a good 

performance. 

3. We accept the customer's design in the BKL lighting methods. 



Module Classification Information 



W M 



C 1 6 2 A 



1 T L Y a 



7 



8 



9 



10 



11 



12 



13 



1 Brandrwintek Corp. 

2 LCM Type:M:Standard LCM. D:Customer's Design LCM. 

3 Display Type:S:Segment. C:Character. G:Graphic. 

4-7 — Display Function:CoIumn and Row of segments/Column and 

Row of Characters/Column and Row of 
Dots. 

8 Package of Driving Circuit:A-L:SMT. M-U:COB(except"0") 

V-Z:COG. 1-9:TAB. O:other. 

9 Temperature Range & View Direction: 

General Purpose: 1: 6:00, 2: 12:00, 3: 3:00, 4: 9:00 
High Performance:6: 6:00, 7: 12:00, 8: 3:00,9: 9:00. 

10 LCD model «febackground color: 

T: TN Natural Color , H:HTN, G:STN Gray, B:STN Blue 
Y:STN Yellow, W:FSTN Black/White , 0:OTHBR. 

11 Backlight Type : N:Without Backlight , L:LED , E:EL 

F:CCFL. 

12 Backlight Ooi©asiM:Without Backlight , YrYellow Green, 

G:Green , B:Blue, A:Amber, ■W:White. 
R:Red , O: Orange , X:other. 

13 Serial Code. 
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Optical Characteristics 



TN TYPE 



Item 




Sym. 


Condition 


Min. 


Type 


Max. 


Unit 


View Angle 


V) 


e 


Cr^2.0 


10 




30 


deg. 


View Angle 


H) 





Cr^2.0 


-30 




30 


deg. 


Contrast Ratio 


c« 






3 






Response Ti 


me 








100 


150 


ms 




i 


Tqpf 






100 


150 


ras 



STN TYPE: 



Item 


Sym. 


Condition 


Min. 


Type 


Max. 


Unit 


View Angle(V) 





Cr^2.0 


10 




40 


deg. 


View Angle(H) 





Cr^2.0 


-30 




30 


deg. 


Contrast Ratio 


Cr 






5 






Response Time 








200 


300 


m,s 




Toff 






200 


300 


ms 



Block Diagram 



RS 
R/W 
E 
D0-D3 
D4-D7 



I/O 

B 

U 

F 

F 

E 

R 



BUSY 
PLAO 



Timing, Control Ciicuit 



CG 
R 



COM. 



LCD 



Driving CirmA 



a. Data Register (DR):DR is a register used for temporary 
Storage of the date read/write from/into DD RAM and 
CORAM. 



e. Character Generator (CG) RAM: This RAM allows the 
user to rewrite the character patterns freely according 
to the program. 



b. Instruction Register (IR): IR is a register available for 
storing llie instruction codes and address information of 
display data (DD) RAM and character generator (CG) 
RAM. 

c. BUSY FLAG(BF): When the Busy Flag is "1 ",it shows 
that LCM is In internal operation and it can not accept 
the next instruction. 

d. Character Generator (CG)ROM:This ROM generates 
character pattern from 8-bit character code and provides 
192 character patterns. 



f. Address Counter (AC):This address counter is used to 
give the address information of DD RAM and CO RAM. 

g. Display Data(DD) RAM: This display data RAM is used 
to store the display data expressed by 8-bit character 
code. The capacity is 80x8 bits and data for 80 characters 
can be storage. 

h. Cursor and Blink Control Circuit: This circuit generates 
the cursor and blink. 



Power Supply for LCD Module 



1. LCD Driving Source (1/5 Bias) 

+5V 



VDD 






VI 






V2 






V3 






V4 

VO=V5 








vee/ 



Rl 



R2 



R3 \co 



R4 



R5 



VR 



^1 ~ ^DD ^ ^LCD 

V =V -—V 

'^2 ' DD ^ ' xcD 



LCD 



LCD 



V.=V^n-V, 



DD ' LCD 



2. Signal Supply Voltage Types 



3. Dual Supply Voltage Types 



VDD 


+5V 


^ 1 

VDD-VO y 






LCM ^ 


■ — *C VR 


vss 




GND 



=- VDD 



Vjjp-Vq : LCD Driving Vcitagf! 
Vjt :10K-20K 





VDD 


LCM 


VO 




VSS 




Vj)j)-Vq : LCD Driving VolUge 
Vj^ :10K-20K 



W WINTIK CORPORATION 



Interface to MPU 



1. Interface to Z-80 CPU 



MS 



7 


M 

U 
X 




C 
















2. Interface to MC6800 CPU 



MVA 
♦2 

AO 

Mcsno 
k/w 

DCVOT 







E 

RS 

LCM 

MW 

D<WW 






>^ . 

s 



3. Interface to 4-bit CPU (HMCS43C) 



1314 
HMCM3C 

Dt3 



-V- 



4. Interface to HD6805 MP 



Timing Control 



1 . Write Operation 



RS 

Ryw 



DB7 











s 

[ 




1 












«- 












t 



















2. Read Operation 



R/W" 



DBO: 
DB7_ 



^4J 





Item 


Symbd 


Limit 


limit 
(Max.) 


Unit 




Enable Cycle Time 


'cYCE 


666 




nS 




Enable Puke Width 
(High level) 




300 




nS 




Emble Rise/Fall Time 


Vet 




25 


nS 




Address Set-Up Time 
(RS.RAV, E) 


'as 


100 




nS 




Address Hole Time 


'ah 


10 




nS 




DaU Set-up Time 


'dsw 


100 




nS 


1 






10 




aS 



Item 


Symbol 


limit 
(Mln.) 


limit 
(Max.) 


Unit 


Enable Cycle Time 


'ctce 


666 




nS 


Enable Pulse Width 
(High level) 




300 




nS 


Enable Rise/Fall Time 






25 


nS 


Address Set-Up Time 
(RSjyW.E) 


'as 


100 




nS 


Address Hole Tnne 


'ah 


10 




nS 




'ddr 




190 


nS 


^^^^^H^H *DBR 


20 




nS 



3. 8-bit busy flag ciiecl( timing 




Instnxtion 
VWite 



Irtemal Operaticn 



Busy 



Btisy 



Busy Hag 
Check 



Busy Rag 
Check 



Instnxticn 
VMite 



4. 4-bit busy check timing 




kiSllUCliGCI 

WMte 



(Note) IR 7, IRS: Instruction 7th bit, Srd bit; ACS: Address Counters rd bit 



Character Generator ROM Map (OB) 




>T WINTEK CORPORATION 



USER MANUAL FOR CHARACTER TYPE LCM 



User Font Patterns (CG RAM Character) 



dmctn' Code 
(DP RAM Din 



76543210 

H LO : 



0000x000 



0000x001 



CGRAMAddran 



543 210 



000 



00 1 



000 
001 
010 

1 1 

1 00 
101 
1 1 

1 1 1 



000 
00 1 
1 

1 1 
100 
101 

1 1 

1 1 1 



000 
00 1 



0000x1 1 1 



1 1 1 



1 1 
1 1 

1 1 1 



character Pmtleni 
(C»ltAMD«lm 



765 43210 

< H LO - 




XXX 



jj Pn o_ 



io oil 






■ 




XXX 



ij 

0^00 





Cursor Position 



Initialization of LCM 



The LCM aatomatically initializes (reset) when power is turned on using the internal reset circuit If the pow<er supply 
conditions for correctly operating of the internal reset drciiit ar» not met, InitiaHzatien by Instruction is required. Use the 
procedure in next page for initialization. 

Valid Power Supply Condition 



0.2V -J g Xfl-^V -j f 



(Notl 1)0.1 mS>t,^> lOmS, t >1 mS 

^ ' T CC OFF 

(Note 2) t simulates the time power OFF for momentary power sqiply dq) or vtben power siqjply cycles ON and OFF. 



Hem 


Sym 


Test 
condition 


limit 
(Min.) 


limit 
(Max.) 


Unit 


Ponersqiplyrise 
time 


t 

tec 




0.1 


10 


Ills 


Power su)>ply 
OFF time 


'off 




1 




tns 



Initialization by Instruction 



8- bits 



4-bits 



I PowgrOn J 



Wait more thin 13 mS 

Vcc rises to 4.5 V 



I 



BF cannot be checked before this 



RS 



R/W DB7 DB6 DBS DB4 
1 1 


DBS 
X 


DB2 
X 


DB1 
X 


DBO 
X 






Fbnotioaaet : inteifaoe i« Mit \i 


»« 











Wait mne Ann 4.1 mS 



3 



BF cnoot be ctednd befoie flni 



3 



Wait more than 0.1 mS 



3 



I 



chedc for not busy 



1 



T 





RS R/W OBT DB6 DBS 
1 


DB4 DBS 

1 X 


DB2 

X 


DB1 

X 


DBO 

X 




Function set 











' — 


RS R/W DB7 



DB6 



DBS DB4 DBS 
1 1 X 


DB2 
X 


DB1 
X 


DBO 
X 




Function set 













RS R/W DB7 DB6 DBS DB4 
1 1 


DBS 
N 


DB2 DB1 
F X 


DBO 
X 


F^SKtion Mt : DIf<1, 8 bit intofaee da^ 











RS 



R/W DB7 DB6 DBS DB4 DBS 0B2 
1 


DB1 



DBO 









Dtapbyaff 








\ 


^ Chedc for not busy 




RS 



RNV DB7 DB6 



DBS DB4 DBS DB2 



DB1 



DBO 
1 






Clean all display and retum 


cursor to home position 








1 Check for not busy 




RS 




R/W DB7 DB6 




DBS DB4 DBS DB2 

1 


DB1 

l/D 


DBO 

S 








Enli\ mode set 









I Power On J 



Wsit more than 15 mS 
Vcoriiesto4.5 V 



I 



BF cannot be diedced before this 





RS R/W 



DB7 DB6 DBS DB4 
11 






Function set : 


DL^l, 8 bit interface data. 





Wiitinoie dm 4.1 mS 



1 



BF cannot be checked before Olis 



/ — 


RS R/W 



DB7 



DB6 DBS DB4 
1 1 




> 


Function set : 


DL=1 


8 bit interface data. 





Wait more than O.lmS 



3 





RS R/W 



DB7 DB6 DBS DB4 

10 






Function set 


: DD=0, 4 bit interface data. 





I 



BF cartnot be diedced at ttiurliiBe 

died: for not busy 



End of inii^tfioB 





RS 




R/W DB7 DB6 DBS DB4 
1 
N F X X 






Fonotioa set : Dl^ 4 bit inteifkce data. 




yl Check for not busy 




RS 




R/W DB7 DBB DBS DB4 

10 








Display o£f 




Check for not busy 




RS 




R/W DB7 DB6 DBS DB4 

1 








D isplay on 




Check fornot busy 




RS 




R/W DB7 DB6 DBS DB4 

1 l/D S 








Entry tnode set 




Bad if imtializatMm 



^ WIMTEK CORPORATION 



USER MANUAL FOR CHARAC 



Instruction Set 



Instruction operation 



Function 


R 

S 


R 

/ 

w 


D 
B 

7 


D 
D 
6 


D 
B 
5 


D 
B 
4 


D 
B 
3 


D 
B 
2 


D 
B 
1 


D 
B 



Desct^>tion 


Exeou. 
Time* 


Clear Display 





























1 


Clears mtire display al^ Minns the cnrsoc to bsM^fasation 

(address 0). 


1.64mS 


Return Home 


























1 


X 


Return the cursor to the home position. Also returns the 
di^lay being shifts to the original position. DD RAM 
contents remain unchanged. Set DD RAM address to zero. 


1.64mS 


Eatiy mode s«t 























1 


I 

/ 

D 


S 


Set cursor move direct and specifies or not to diift the 
display. These operations are performed during data 
write/read ctf DD RAM/CO RAM For normal operation, 
sets S to zero. I/D=l; increment; I/D=0; decremoit S=l; 
acconqianies display shift when data is written, for normal 
opa-ation, set to zero. 


40^S 


Di^lay 

ON/OFF 

control 




















1 


D 


C 


B 


Set ON/OFF all display (D), cursor ON/OFF (C), and blink 
rf" cursor position character (B). I>=1: ON di^lay, D=0: 
OFF display. C=l: ON Cursor, C=0: OFF cursor, B=l: ON 
Blink Cursor, B=0, OFF Blink Cursor 


40)^8 


Cursor or 
display siuft 

















1 


s 
/ 
c 


R 
/ 
L 


X 


X 


Move the cursor and shift the display without (han^g DD 
RAM contents. S/C=l: Di^lay Shift, S/C=0: Cursor move, 
R/I^I : shift to ri^, R/LM): shift to Idt 


40^S 


Function Set 














1 


D 

L 


N 


F 


X 


X 


Set the interface date length (DL), nandier of di^lay lines 
(N) and character font (F). DL=1: Shits, DLfO: 4hits 1^1: 
2 lines, N=0: 1 lines, F=l : 5x10 dots, F=0: 5x7 dots 


40nS 


Set CORAM 
Addr. 











1 


ACG 


Set CO RAM address. CO SAM daU is seat and reoaved 
after this setting. 


40nS 


Set DD RAM 
Addr. 








I 


ADD 


Set DD SAM address. DD SAM data is sent and received 

after this settiag 


40nS 


Read busy flag 
&Addr 








B 
F 


AC 


Reads BUSY FLACi (BF) indicating intemal operation is 
beginuiug performed and reads address counter contents. 
BF=1 : intemalfy operating. BF=<): can accqit insbuction. 


OnS 


Write Data to 
CORAM 


1 





WSITEDATA 


Write data iUteDD SAM or CORAM — 


40|jS** 


Read Data from 
CO/DDRAM 


1 


1 


READ DATA 


Read data from DD SAM or C0 SAM 


40nS** 



* 1. Whenf„orf„„is250KHz. 



2 . Execution time diirngps when ftequenqr changes. When or is 270KSz: 40/iSx— -37^ 



Software Examples 

8-bit operation (8-bits 2lines) 



Function 






power on delay 




{ ) 


hiitiaUzation. No di^lay appears. 


Function set 


00001100XX 


( ) 


Sets to 8-bit operation and selects 2-line di^lay and 5x7 dots 
character font. (Note: niunber of display lines and character fonts 
camiat be chaogB after dus.) 


Display OFF 


0000001000 




Turn cSSsplay. 


Display ON 


00000 1110 


e — ] 


Txm on iSsplay and cwsor. 


Baby Mode Set 


00000001 10 


e — ) 


Set mode to mccement flke address one and to shift tte anser to 
the ri^ at Oe time ef unite, to the DD/CG BAM Di^kyisnot 
^lifted. 



Wiitedatato 
CG/DDRAM 


1001010111 


^ — ) 


Write "W^. Cursor iDCtcmented by oae and duft to i^^^^^^l 


WittedaUto 
CG/DDRAM 


1 1 1 1 


F — ) 


Write "r. Cursor incremmted by one and shift to ri^ 


Write daU to 
CG/DDRAM 


• 
• 
• 




WAe -W, "T". "E". mi "K". 


Set DD address. 


00 1 1000000 


^WINTEK j 


Set SAM address so fliat file cursor is propodtiaQed at the head (£ 
the second line. 


data to 
CXJ/DDBAM 


■ -• 
• 




Write "C", and"R". 


Cursor or di^lay 


OOOOOIOOxx 


f W 1 NTEK ■) 
ICR J 


■. , ■ , ■ -'■ " t 

Shift only the cursor position to the left. 


Write data to 
CG/DDRAM 


• 

• 
• 


rWINTEK 1 
LCORPORAT J 


Write "O", "R", "P", "O", "R", "A", and "T". 


Biby Mode Set 


1 1 1 


fWINTEK 1 
ICORPORAT J 


Set di^k^ mode diift at die time during ^writiiig opention. 


Write data to 
CG/DDRAM 


1 1 1 1 


f INTEK ) 
lORPORATI J 


Write *r . Cursor incremeoted by en* fnllUft to ri{^ 

(The display move to Idt) i i >" 


Write data to 
CG/DDRAM 






Write other characters. 


Retuni Home 


0000000010 


fSaiNTEK ) 
ICORPORATIOJ 


Retum bo(h di^lay and cursor to the original positicn (Set address 
tozenx 



4-bit operation (4'-bits 1 line) 



lection 






power CO delay 




1 1 


Initialization. No dis^ilay appears. 


Function set 


1 


1 1 


Sets to 4-bit operation. 

ht this case, operation is handled as 8-bits by initialization, and only tins 

instruction completes with one write. 


Function set 


1 
X X 


1 1 


Sets 4-bit operation and selects l-]ine di^lay and 5x7 dot diaracter font on 
and resetting is needed, (tmtnber of diapliiy lines and character fonts cannot 
be dianged hence after.) 


Display ON/OFF 
Control 



1110 


1- 1 


Turn on di.'^ilay and airsor. 


Entry Mode Set 



1 1 


1- 1 


Set mode to increment the address by one and to diift the cursor to die li^St, 
at the time <^ write, to the DD/CG RAM display is not shifted. 




10 10 1 
1 1 11 


|w_ 1 


Write "W". Cursor incremoited by one and siiift to ti^ 




Sffine as 84iit openstiooL 



WM-C1 601 M 



16x1 Characters 



FEATURE: 



1. 5x7 dots with cursor 

2. Built in Controller (HD44780 OR Equivalent) 

3. +5V Power Supply 
(Also available for +3V) 

4. 1/16 Duty Cycle 



INTERFACE PIN CONNECTIONS: 



NO 


SYMBOL, 




.....JUNCTION 


NO 


SYMBOL 


mm" 




1 


Vss 




CND(OV) 


9 


DB2 


H/L 


DATABIT2 




Vi,i, 




VCC(+5Vi59i) 


10 


DB.1 


H/L 


DATA Bm 


3 


\fa 




CONTRAST ADJ. 


11 


DB4 


H/L 


DATABIT4 


4 


RS 


H/L 


REGISTER SELECT 


12 


DB.'i 


H/L 


DATA BITS 


5 


R/W 


H/L 


READ/WRITE 


13 


DB6 


H/L 


DATABm 


6 


E 


H.H^L 


ENABLE SIGNAL 


14 


DB7 


H/L 


DATAB1T7 


7 


DBO 


H/L 


D.ATA BITO 


15 


LLD(+) 


4.2V 


BACKLIGHT(+) 




DBl 


H/L 


DATABITI 


Mi 


LED(-) 


OV 


BACKL1GHT(-) 



DISPLAY C HARACTER ADDRESS CODE: 

Display Position 



1 2 


3 


4 




(1 7 K 


M 1 11 


11 1 : 1 .1 1 J 1 .s 1 (1 


1 ool 1 


2 


3 


4 


5 1 I) 6 1 7 


4 1 4 1 1 


42|43|44|45|46|47 



ELECTRICAL CHARACTERISTICS: 



ITEM 


SYN 




MIN 


TYPE 


MAX. 


UNIT 


SUPPLY VOLTAGE 


Vl)D-Vl, 


T.=or 




4.8 




V 


FOR LCD 




T. = 25r 
T. = 5(rC 




4.5 
4.2 




V 
V 


INPUT VOLTAGE 


Vi 




4.7 


5.0 


.5..^ 


V 


INPUTHIGHNOL 


V 111 




2.2 




Viiu 


V 


INPUT LOW \ 0L 


\'ll. 









0.6 


V 


OUTPUT HIGH VOL 


V.,,1 




2.4 






V 


OUTPUT LOW VOL 


Vol 








0.4 


V 






V1)D=5V 




1.6 


15 


mA 



ABSOLUTE MAXIMUM RATINGS: 



ITEM 


IBBBBIBBIIHHKI^. 




OPERATING TEMPERATURE 


Toi. 







+50 


°c 


STORAGE TEMPERATURE 


Tsi 


-20 




+70 


°c 


INPUT VOLTAGE 


Vi 


Vs.s 




Vi>i> 


V 


SUPPLY VOLTAGE FOR LOGIC 


Vi,i,-Vs.s 


-03 




6.5 


V 


SUPPLY VOLTAGE FOR LCD 


Vi,i)-V„ 







6.5 


V 



THICKNESS & BEZEL WIDTH: 




4.8 



9.3 



9.5 



14.5 



73.2 



71.2 



OUTLINE DIMENSION: 



2.5±0.3 



8.0±0.3 



80.0±0.5 



75.0±0.3 



@2.54xl5=38.1±0.2 



0.54±0.2 



d) i.JioliolloiyioLiiollolioLIUioJ 



2.0±0.2 



16-« 1.CI±0.2 



I 







10.19±0.3 



7.75±0.3 



4.4±0.5 



3.4±0.5 



nnnn 




59.62±0.1 



64.5±0.3 (V/A) 



71.2±0.5 




12 MAX 



1.6±0.2 



3.77 
















CD 
) t< 


in 
ri 


















1 
















T 
























1 



DETAIL "A" 



WM-C1 601 P 



16x1 Characters 



FEATURE: 



ELECTRICAL CHARACTERISTICS: 



1. 5x7 dots with cursor 

2. Built in Controller (HD44780 OR Equivalent) 

3. +5V Power Supply 

(Also available for +3V) 
4. 1/16 Duty Cycle 

INTERFACE PIN CONNECTIONS: 



NO 


SYMBOL 






NO 


SYMBOL 


LEV^^, 




I 


Vss 




GND(OV) 


9 


DB2 


H/L 


DATABIT2 


2 


Vdo 




VCq+5V±5«) 


10 


DB3 


H/L 


DATABIT3 


3 • 


V) 




CO^frRASTADJ 


11 


DB4 


H/L 


DATAB1T4 


4 


RS 


H/L 


REGISTER SELECT 


12 


DBS 


H.'L 


DATA BIT5 


5 


R-W 


HIL 


READ/WRITE 


13 


DB6 


H/L 


DATAB1T6 


6 


E 


H,H-»L 


ENABLE SIGNAL 


14 


DB7 


H/L 


DATABIT7 


7 


DBO 


H/L 


DA1ABIT0 


15 


LED(+) 




BACKLIGHT(+) 




db: 


H/L 


DATABITl 


J& 


LED(-) 


OV 


BACKL1GHT(-) 



DISPLAY CHARACTER ADDRESS CODE: 



Display Position I 


2 


3 4 5 


6 7 « 9 10 


1 1 


1 2 


13 14 


1 S 


1 (1 


DD RAM Address Ion 


U 1 


(laj U3| 04 


S 1 6 1 7 1 4 1 4 1 


,42 


43 


44 145 


46 


47 







ITEM 


SYN 


CONDI 1 ION 


MIN 




SUPPLY VOLTAGE 




T , = 0"C 




4.8 




V 


FOR LCD 




T„ = :5r 




4.5 




V 






T, = xrc 




4.2 




V 


INPUT VOLTAGE 


Vi 




4,7 


.S.O 


5.3 


V 


INPUT HIGH VOL 


Vii, 




2.2 




Vi)i> 


V 


INPUT LOlHllIlM 


Vn. 









0.6 


V 


OUTPUT hBRH 


Voii 




2.4 






V 


OUTPUT LOW VOL 


Vol 








0.4 


V 




1 1)1} 






1.6 


2.5 


mA 



ABSOLUTE MAXIMUM RATINGS: 



ITEM 


SYMBOL 


MIN 




MAX. 




OPERATING TEMPERATURE 


Tor 







+50 


°c 


STORAGE TEMPERATURE 


Tsr 


-20 




+70 


"c 


INPUT VOLTAGE 


Vi 


Vvs 




Vi»> 


V 


SUPPLY VOLTAGE FOR LOGIC 


V„D-Vs.S 


•0..3 




6.5 


V 


SUPPLY VOLTAGE FOR LCD 


Vi»-V„ 







6.5 


V 


THICKNESS & BEZEL WIDTH: 




Version 


T, 








EL, & NO Backlight ^ 


4.8 


9.5 


73.2 


mm 




9.3 


14J 


71.2 


mm 



OUTLINE DIMENSION: 



3.4±a.5 



2.5±0.3 





-1 



T2 MAX 

TI 



1 



1.6± 



3.77 



3.07 



0.63 



DETAIL "A" 



WM-C1601Q 



16x1 Characters 



FEATURE: 



ELECTRICAL CHARACTERISTICS: 



1. 5x7 dots with cursor 

2. Built in Controller pIM4780 OR Equivalent) 

3. +5V Power Supply 
(Also available for +3Y) 

4. 1/16 Duty Cycle 

INTERFACE PIN CONNECTIONS: 



NO 


SYMBOL 


LEVEt 


FUNCriON 


NO 


SYMBOL 


LEVEL 




1 


Vss 




GND(OV) 


9 


DB2 


H/L 


DATABIT2 


2 


V,« 




VCC(+5Vi5'/<) 


10 


DB3 


H/L 


DATA em 


3 


Vo 




CONTRAST ADJ. 


11 


DB4 


H/L 


DATAB1T4 


4 


RS 


H/L 


REGISTER SELECT 


12 


DB5 


H/L 


DATA BITS 


5 


R/W 


H/L 


READAVRITE 


13 


DB6 


Il/L 


DATABIT6 


6 


E 


H,H-*L 


ENABLE SIGNAL 


14 


DB7 


H/L 


DATA B1T7 


7 


DBO 


H/L 


DATABITO 




LED(+) 


4.2V 


BACKLICHT(+| 


8 


DBI 


H/L 


DATA BIT! 




LED(-) 


OV 


BACKLIGHT(-) 



DISPLAY CHARACTER ADDRESS CODE: 



Display Position 1 2 3 4 5 6 7 s a 


10 11 


12 13 14 15 1 fi 


DD RAM Address | o (i j o 1 1 o 2 1 o 3 1 o 4 [ o 5 1 6 1 o 7 [ 4 B 


* 1 1 4 2 


43 |44 |45 |46 j47 1 



ITEM 


SYN 


(.^UNUI 1 lUN 


Ml IN 


TVPC 


MAX 


UNIT 


SUPPLY VOLTAGE 


Vdd-Vo 


T . = O'C 




4.8 




V 


FOR LCD 




T, = 25r 




45 




V 






T, = 50°C 




4.2 




V 


INPUT VOLTAGE 


Vi 




4.7 


.5.0 


5.3 


V 


INPUT HIGH VOL 


Viii 




2.2 






V 


. INPUT LOW VOL. 


Vii. 









0,6 


V 


OUTPUT HIGH m 


Voll 




2.4 






V 


OUTPUT LOW VOL 


V"i. 








0.4 


V 


.SUPftXCURROT 


I Dl) 


M)i)=5V 




2.0 


3.0 


mA 



ABSOLUTE MAXIMUM RATINGS: 



THICKNESS: 



ITEM 


SYMBOL 


MIN 


tYfE 


MAX. 


UNIT 


OPERATING TEMPERATURE 


Tor 


1) 




+50 


°C 


STORAGE TEMPERATURE 


TsT 


-20 




+70 


°C 


INPUT VOLTAGE 


Vi 


Vs,s 




Vi,i> 


V 


SUPPLY VOLTAGE FOR LOGIC 


V„D-Vs.S 


-0.3 




6.5 


V 


SUPPLY VOLTAGE FOR LCD 


Vd„-V<, 







6.5 


V 



Version 


Tr 


T: 






4.7 


9.5 


mm 




9.3 


14.5 





OUTLINE DIMENSION: 



122.0±O.S 




12 MAX 



1.6±0.2 



3 



6.0 



4.84 



, 0.98 
Q.92 



nrn □ 

DETAIL "A" 



WD-C1601T 



1 6x 1 Characters 



FEATURE: 



ELECTRICAL CHARACTERISTICS: 



1. 5x7 dots with cursor 

2. BuUt in Controller (HD44780 OR Equivalent) 

3. +5V Power Supply 
(Also available for +3V) 

4. 1/16 Duty Cycle 

INTERFACE PIN CONNECTIONS: 



NO 


SYMRdI 


ir\H. ' . scnoN 


NO 


SYMBOL 


LE\TL i FUNCTION 


1 






UND(OV) 


9 


db: 


111 


DATA bit; 


2 


Vi,i, 




vcq+.w^.w) 


10 


DB.1 


H/L 


DATA BIT3 


3 


Vo 




CONTRAST ADJ. 


11 


DB4 


H/L 


DATABIT4 


4 


RS 


H/L 


REGISTER SELECT 


12 


DB5 


H/L 


DATA BITS 


5 


R.W 


HI 


READ/WRITE 


13 


DB6 


H/L 


DATABIT6 


6 


E 


H.H^L 


ENABLE SIGNAL 


14 


DB7 


H/L 


DATA BIT? 


7 


DBO 


HL 


DATA BITO 


15 


l,ED(+) 


4.:v 


BACKLIGHT(+) 




DBl 


H/L 


DATA BlTl 




LED(-) 


ov 


BACKLIGHT(-) 



DISPLAY CHARACTER ADDRESS CODE: 



Display Position 



9 U) 11 12 13 14 15 1 () 



U(l| 1 


(12|0 3 


(14 


05 


« 6 1 (1 7 


4(1 


4l|42 


43 


44|45|46|47 



ITEM 


SYN 












SUPPLY VOLTAGE 


V„n-V> 


T. =0t 




4.8 




V 


FOR LCD 




T. = 25°C 




4..'> 




V 






T. = 5(rr 




4.2 




V 


INPUT VOLTAGE 


Vi 




4.7 


5.0 


53 


V 


^PUT HIGH VOL 


Vm 




12 




Vdd 


V 


INPUT LOW VOL 


Vi 









0.6 


V 


OUTPtnr HIGH VOL 


VOM 




2.4 






V 


OUTPUT LOW \'0L 












\' 


SUPPLY CUKKEM i L«' 


Vl,i.=5\ 








,.iA 



ABSOLUTE MAXIMUM RATINGS: 



THICKNESS & BEZEL WIDTH: 



ITEM 


SYMBOL 


MIN 


TYPE 


MAX. 


UNIT 


OPERATING TE\fPER.ATURE 


Top 







t50 


°C 


STORAGE TEMPERATURE 


Tb-r 


-20 


... 


+70 


°C 


INPUT VOLTAGE 


Vl 


Vss 




V)i> 


V 


SlTPLY\ OI.T,\GE FOR LOGIC 


V„..-Vss 


-O..'! 




6.5 


V 


SUPPLY VOLTAGE FOR LCD 


V,i)-V„ 







6.5 


V 



Version 


T, 




Li 


UNIT 


L SL. &. NO Backlighi 


4.8 




73.2 


mm 




9.3 


14.5 


71.2 


mm 



OUTLINE DIMENSION: 




4-»2.5±0.2 



2.5t0.5 



16-(>1.0±0.2 



23.491:0.3 




0.5*i;0.2 



©2.54x1 5=38. 1±0.2 



-6> 



75.0*0.3 



4-«1.0±0.2 



nzr 



T2 MAX 



1.64 



3.77 



3.07 



0.63 



DETAIL "A" 



WM-C1 602K 



16x2 Characters 



FEATURE: 



ELECTRICAL CHARACTERISTICS: 



1. 5x7 dots with cursor 

2. Built in Controller (HD44780 OR Equivalent) 

3. +5V Power Supply 
(Also available for +3V) 

4. 1/16 Duty Cycle 

INTERFACE PIN CONNECTIONS: 



NO 


SYMBOL 


LEVgL, 




NO 


SYMBOL 


MVEL 


FUNCTION; 





LED(-) 




LED(OV) 


8 


DBl 


H/L 


DATA BIT 1 


1 


Vss 




GND(OV) 


9 


DB2 


H/L 


DATA BIT 2 


2 


Vi)i) 




V(c(+5V±.«) 


10 


DB3 


H/L 


DATA BIT 3 


3 


Vo 




CONTRAST ARJ. 


11 


DB4 


H/L 


DATA BIT 4 


4 


RS 


H/L 


REGISTER SELEa 


12 


DB5 


H/L 


DATA BIT 5 


5 


R/W 


H/L 


READAVRiTE 


13 


DB6 


H/L 


DMA lilT 6 


6 


E 


H,H^L 


ENABLE SIGNAL 


14 


DB7 


H/L 


DATA BIT 7 




DBO 


H/L 


DATABITO 











IP '"^"^ 


SYN 






TYPE 


MAX. 


iwrr 


'^tjPPLY VOLTAGE 


Vi,u-Vi, 


T, =or 




48 




V 


FOR LCD 








4.5 




V 






T. = 50t; 




42 




V 


INPUT VOLTAGE 


Vi 




4.7 


.5.0 


5.3 


V 


INPUT HIGH VOL 


Vim 




2-2 




Vuo 


V 


INPUT LOWVOL 


Vll. 









0.6 


V 


OUTPUT HIGH VOL 


Vol, 




2.4 






V 


OUTPUT LOW VOL 


V"! 








0.4 


V 




I DD 


\bD=5V 




1.5 


3.0 


mA 



ABSOLUTE MAXIMUM RATINGS: 



ITEM 


SYMBOL 


MIN 


TYPE 


MAX. 


UNIT 


OPERATING TE.MPERATURE 


T>i- 







+50 


°C 


STORAGE TEMPERATUl^^ 




-20 




+70 


°C 


INPUT VOLTAGE t|| 




Vss 




V)i) 


V 


SUPPLY VOLTAGE FOR LOGIC 


Vl»)-V.s.s 


-0.3 




6.5 


V 




Vm>-Vc, 







6.5 


V 



DISPLAY CHARACTER ADDRESS CODE: 



Display Position 
DD RAM Address 



DD RAM Address 4 



10 1 1 12 13 



U (J 


(1 1 


2 


3 


4 


(15 


6 


I) 7 


« 


9 


OA 


OB 


OC 


(1 D 


OE 


OF 


4 


4 1 


42 


43 


44 


45 


46 


47 


48 


49 


4A 


4B 


4C 


4D 


4E 


4F 



OUTLINE DIMENSION: 



THICKNESS: 



Version 


T, 




UNIT 






9.5 


mm 






14.5 


mm 



2.5±0.3 



7.3± 0.5 



10.5±0.3 



79.0±0.3 



69.4.±0.5 



63.CH:0.3 (V/A) 



13.9±0.3 



56.2±0.1 




14 



1 



1 0.2± 0.3 



4.0±0.3 



0.54±0.2 



2.0±0.2 



15-01.O±O.2 



82.54x1 4=35;§6db 0.2 



76.0±0.3 



84.at0.5 



2-R1.25±0.2 



2-«2.5±0.2 



T2 MAX 



Tl 



1 



1 



1.6±0.2 



3.55 




in 



WM-C1 602M 



16x2 Characters 



FEATURE: 



ELECTRICAL CHARACTERISTICS: 



1. 5x7 dots with cursor 

2. Built in Controller (HD44780 OR Equivalent) 

3. +5V Power Supply 
(Also available for +3V) 

4. 1/16 Duty Cycle 

INTERFACE PIN CONNECTIONS: 















Vss 




GND(OV) 




DB2 


H/L 


DATA BIT2 


Vol) 




VCq+SVi-TO) 


m 


DB3 


H/L 


DATA BIT3 


M> 




CONTRAST ADJ. 


m 


DB4 


H/L 


DATAB1T4 


RS 


H/L 


REGISTER SELECT 


m 


DBS 


H/L 


DATA BITS 


m 


H/L 


READ/WRITE 




DB6 


H/L 


DATABIT6 


E 


H.H->L 


ENABLE SIGNAL 


Q 


DB7 


H/L 


DATABIT7 


DBO 


H/L 


DATABITO 


Di 


LED(+) 


4.2V 


BACKUGHT(+) 


DBl 


H/L 


DATABITl 


19 


LED(-) 


OV 


BACKUGHT(-) 



DISPLAY CHARACTER ADDRESS CODE: 



ITEM 


SYN 


CONDITION 


MIN 


TOE, 


MAX. 


UNIT 


Supply VOLTAGE 


V,)i)-Vo 


T. =0°C 




4.8 




V 


FOR LCD 




T. = 25'C 




4.5 




V 






T, = 50'C 




4.2 




V 


IN'PUTVOLWGE 


Vi 




4.7 


5.0 


5.3 


V 


IN'PUT HIGH VOL 


\m 




2.2 




Villi 


V 


INPUT LOW VOL 


Vu. 









0.6 


V 


OUTPUT HIGH VOL 


Voii 




2.4 






V 


OUTPUT LOW VOL 


Vol. 








0.4 


V 




Idd 


\bD=5V 




2.0 


3.0 


mA 



ABSOLUTE MAXIMUM RATINGS: 



THICKNESS & BEZEL WIDTH: 



ITE.M 


SYMBOL 


MIN 


TYPE 


MAX. 


un|| 


0PER.ATINGTEMPER.4TURE 


T.>i. 







+50 


°C 


STORAGE TEMPERATURE 


Tsr 


-20 




t70 


°C 


INPUT VOLTAGE 


Vi 


V5.S 




Vi», 


V 


SUPPLY VOLTAGE FOR LOGIC 


V„„-Vss 


-0.3 




6.5 


V 


SUPPLY VOLTAGE FOR LCD 


Vi,„-V„ 







6.5 


V 



Display Po-silion 


1 


2 


3 


4 


f, 


6 


7 


« 


9 


lull 


1 2 


1 3 


1 4 


1 5 


1 6 


Version 






L, 


UNIT 


DD RAM Address 


(10 


1 


2 


3 


4 


5 


fi 


7 


8 


9 1 A 


OB 


OC 


OD 


OE 


OF 






9.5 


73.2 


mm 


DD RAM Address 


40 


4 I 


4 2 


43 


44 


45 


46 


47 


48 


49 |4A 


4B 


40 


4D 


4E 


4F 






14.5 


71.2 


mm 



OUTLINE DIMENSION: 



2.5±0.3 



8.0±0.3 



-H 



80.0*0.5 



75.0±0.3 



2. 54x15 = 38. 1±0. 2 



2.0±0.2 



0.54±0.2 



16-«1.G±0.2 



eOBOBBBOOBBOBy 



I 



11.15±0.3 



7.75±0.3 



4.4±0.5 



3.4±0.5 



16 



4-*2.5t0.2 



□□□□□□□□□□□□□mn 

□□□□□□□□□□□□□QOR 



57.7±0.1 



64.5±0.3 (V/A) 



71.2±0.5 



LI 




T2 MAX 



11 



1.6tQ.2 



3.65 



2.95 







0.6 






0.55 









cm 



WD-C1602M 



FOR CHAR 



1 .f^ 



12 Characters 



FEATURE: 



ELECTRICAL CHARACTERISTICS: 



1. 5x7 dots with cursor 

2. Built in Controller (HD44780 OR Equivalent) 

3. +5V Power Supply 
(Also available for +3V) 

4. 1/16 Duty Cycle 



INTERFACE PIN CONNECTIONS: 



PUPttem 


SYN 


CONDfnON , 


, MIN 


TYPE 


MAX. 




SUPPLY VOLTAGE 
FOR LCD 


Viiu-Vii 


T. =0"C 
T. = l'i'C 
T, = 5(rC 




4.8 
4.5 
4.2 




V 
V 

V 


INPUT VOLTAGE 


Vi 




4.7 


5.0 


5.3 


V 


INPUT HIGH VOL. 


V,ii 




2.2 




Vi)i> 


V 


INPUT LOW VOL 


Vii 









0.6 


V 


OUTPUT HIGH VOL 


Vnll 




2.4 






V 


OUTPUT LOW VOL 


V.«, 








0.4 


V 




Im 


M)i)=5V 




2.0 


3.0 


mA 



NO 


SYMBOL 


LEVEL 


EUNrilON 


NO 


SYMBOL 


LEVEL 




1 


Vdi) 




VCC(+5V±5';i) 


8 


DB! 


H/L 


DATA BITI 


T 


Vss 




GND(OV) 


9 


DB2 


H/L 


DATABIT2 


3 


Vo 




CONTRAST A[)J. 


10 


DIS.1 


H/L 


DATA B1T.3 


4 


RS 


H/L 


REGISTER SELECr 


II 


DB4 


H/L 


DATA B1T4 


.5 


R,* 


H/L 


READ/WRITE 


12 


DB5 


H/L 


DATA BIT.'i 


6 


E 


H,H->L 


ENABLE SIGNAL 


13 


DBG 


H'L 


DATA BIT6 




DBO 


H/L 


DAIABITO 


ii 


DB7 


H/L 


DATAB1T7 



ABSOLUTE MAXIMUM RATINGS: 



DISPLAY CHARACTER ADDRESS CODE: 



Display Position 


1 


2 


3 4 .5 6 7 8 9 HI 1 


1 1 2 


1 3 


1 4 


1 .-i 


1 6 


DD RAM Address 


(iO 


II 1 




■J n 


(IC 


OD 




IJF 


DD RAM Address 


4 (1 


4 1 




4C 


4 D 


4 B 


4F 



ITEM 


SYMBOL 


MIN 


TYPE 


MAX. 


UNIT 


OPERATING TEMPERATURE 


To,. 









°C 


STORAGE TEMPERATURE 


Ts, 


-20 




+70 


°C 


INPUT VOLTAGE 


V, 


Vs., 




v„„ 


v 


SUPPLY VOLTAGE FOR LOGIC 


V„„-Vs., 


-0.3 




6.5 


V 


fc - SUPPLY VOLTAGE FOR t^jj| 


v„„-v„ 







6.5 


V 



OUTLINE DIMENSION: 



2.0±0.3 




93.0±0.5 



0.0 MAX 



gS,0±0.3 



DnnnnnnnDDDDD 

DDDDDDDDDDDD 



66.34±0.1 



72.0±0.3 (V/A) 



7.5±0.5 



78.0±0.5 




DETAIL A" 



WM-C1602N 



16x2 Characters 



FEATURE: 



1. 5x7 dots with cursor 

2. Built in Controller (HD44780 OR Equivalent) 

3. +5V Power Supply 
(Also available for +3V) 

4. 1/16 Duty Cycle 



INTERFACE PIN CONNECTIONS: 



NO 


SYMBOL 






NO 


SYMBOL 


LEVEL 


FUNcnbN ' 


1 


V,„ 




VCC(+5Vt.'>%) 


S 


UI3I 


H/L 


DATABITI 


2 


v» 




GND(OV) 


9 


DB2 


H/L 


DATA BIT2 


3 


V. 




CONTRAST ADJ. 


10 


DB3 


H/L 


DATA BIT3 


4 


RS 


H/L 


REGISTER SELECT 


11 


DB4 


H/L 


DATA BIT4 


5 


R/W 


H/L 


READ/WRITE 


12 


1)B5 


H/L 


DATA BITS 


6 


E 


H.H^L 


ENABLE SIGNAL 


13 


DBG 


H/L 


DATA BIT6 




DBO 


H/L 


DATABITO 


hi 






DATA am 



DISPLAY CHARACTER ADDRESS CODE: 



Display Position 



1 (1 11 12 13 14 15 



DD RAM Address 


(HJ 


(1 1 


11 2 


(1 3 


(14 


{> 5 


(16 


11 7 


(1 « 


11 y 


(1 A 


(1 B 


(IC 


D 


II E 


F 


DD RAM Address 


4 (J 


4 1 


4 2 


4 3 


44 


4 5 


4 6 


4 7 


4 « 


49 


4 A 


4 B 


4 C 


4 D 


4 E 


4 F 



ELECTRICAL CHARACTERISTICS: 



ITEM 


SYN 


CONDITiON 


MIN 


TYPE 


MAX. 


UNIT 


SUPPLY VOLTAGE 
FOR LCD 


V,.i,A'„ 


T. =0^: 

T. = 25r 

T. = 5cnc 




4.8 
4.5 
4.2 




V 
V 
V 


INPUT VOLTAGE 


Vi 




4.7 


5.0 


5.3 


V 


INPUT HIGH VOL 


Vii 




2.2 




Vi» 


V 


|:^PUT LOW VOL. 


Vil 


- i 


H 




0.6 


V 


OUTPUT HIGH VOL 


V.,ii 




2.4 






V 


^TPUTLOWVOL 


V..I. 








0.4 


V 




Idd 


\feD=5V 




2.0 


3.0 


mA 



THICKNESS: 



ABSOLUTE MAXIMUM RATINGS: 



ITEM 


SYMBOL 


MIN 


TYPE 


MAX. 


UNIT 


OPERATING TEMPERATURE 


T„. 







+.50 


°C 


STORAGE TEMPERATURE 


TsT 


-20 




t70 


°C 


INPUT VOLIAGE 


Vi 


Vsi 




Vi)i> 


V 


SUPPLY VOLTAGE FOR LOGIC 


Vl.l.-Vss 


-0.3 




6.5 


V 




Vdd-Vo 







6.5 


V 



Version 








EL & NO Backlight 


4.7 


9.5 


mm 




7.8 


13.0 


mm 



OUTLINE DIMENSION: 



85.a±0.5 



T2 MAX 




WM-C1602Q 



S P E C I F I C HT I N S FOR CHHRHCTER TVPE LCM 



16x2 Characters 



FEATURE: 



ELECTRICAL CHARACTERISTICS: 



1. 5x7 dots with cursor 

2. Built in Controller (HD44780 OR Equivalent) 

3. +5V Power Supply 
(Also available for +3V) 

4. 1/16 Duty Cycle 

INTERFACE PIN CONNECTIONS: 









NO 


SYMBli^ 






1 


Vss 




GND(OV) 


9 


DB2 


H/L 


DATABIT2 


2 


V„i) 




VCC{+5V+5?t) 


10 


DB3 


H/L 


DATABIT3 


3 


Vb 




CONTRAST ADJ. 


11 


DB4 


H/L 


DATABIT4 


4 


RS 


HyL 


REGISTER SELEa 


12 


DBS 


H/L 


DATA BITS 


5 


R,W 


H/L 


READ/WRITE 


13 


DB6 


H/L 


DATABIT6 


6 


E 


H,H-»L 


ENABLE SIGNAL 


14 


DB7 


H/L 


DATABIT7 


7 


DBO 


H/L 


DATABrrO 




LED(+) 


4.2V 


BACKLIGHT(+) 


B 


DBl 


H/L 


DATABrri 









DISPLAY CHARACTER ADDRESS CODE: 



Display Position 


1 


2 


3 


4 


5 


6 


7 


8 


9 


1 


1 1 


1 2 


1 3 


1 4 


1 5 


1 6 


DD RAM Address 





1 


2 


3 


04 


05 


6 


11 7 


0« 


9 


OA 


B 


OC 


OD 


OE 


OF 


DD RAM Address 


40 


4 1 


42 


4 3 


44 


45 


46 


47 


48 


49 


4A 


4B 


4C 


4D 


4E 


4F 



ITEM 






MIN 


TYPE 


MAX. 


UNIT 


SUPPLY VOLTAGE 


\tlD-V0 


T.=(rc 




4.8 




V 


FOR LCD 




T, = 1SV 




45 




V 






T. = 50r 




42 




V 


INPUT VOLTAGE 


V. 




4.7 


5.0 


5.3 


V 


INPUT HIGH VOL 


Vm 




2.2 




Vdd 


V 


INPUT LOW VOL 


Vi. 









0.6 


V 


OUTPUT HIGH VOL 


Vuii 




24 






V 


lilBHIHBMiHIW^ 








0.4 


V 




M>D=5V 




2.0 


3.0 


mA 



THICKNESS: 



ABSOLUTE MAXIMUM RATINGS: 



ITEM 


SYMBOL 


MIN 


TYPE 


MAX. 


UNIT 


OPERATING TEMPERATURE 


To,. 







+50 


°C 


STORAGETEMPERATURE 


Tsi 


-20 




t70 


°C 


INPUT VOLTAGE 


Vi 






VlU! 


V 




Vl»>-Vs,s 


.0.3 




6.5 


V 









6JS 


V 



Version 


T, 


T: 


UNIT 


EL& NO lB;ickiighi 


4.7 


9.5 


mm 




9.3 


14.5 


mm 



OUTLINE DIMENSION: 



3.5±0.3 



115.0±Q.3 





] 



Ui] 



6.0 







4.S4 








0.98 






0.92 










9.BB 


B.OB 


1 1.16_, 1 














































































in 


1 1 1 1 1 


o 





□ 



DETAIL "A" 



WD-C1 602Q 



16x2 Characters 



FEATURE: 



1. 5x7 dots with cursor 

2. Built in Controller (HD44780 OR Equivalent) 

3. +5V Power Supply 
(Also available for +3V) 

4. 1/16 Duty Cycle 

INTERFACE PIN CONNECTIONS: 



NO 


SYMBOL 






NO 


SYMBOL 


LEVEL 


FUNCTION 


1 


\'ss 




GND(OV) 


9 


DB2 


H/L 


DATA BIT2 


2 


Vi,„ 




VCC(+5V±55;) 


10 


DB3 


H/L 


DATA BIT3 


3 


W) 




CONTRAST ADJ. 


11 


DB4 


HL 


DATA BIT4 


4 


RS 


H/L 


REGISTER SELECT 


12 


DB5 


HL 


DAi A lilT? 


5 


R/W 


H/L 


READ/WRITE 


13 


DBS 


H/L 


DATA B1T6 


6 


E 


H.H^L 


ENABLE SIGNAL 


14 


DB7 


H/L 


DATA B1T7 


7 


DBO 


HI 


DATABITO 


15 


LED(+) 


4.2V 


BACKLIGHT(+) 






H/L 


DATABITI 




LED(-) 


OV 


BACKLIGHTO 



DISPLAY CHARACTER ADDRESS CODE: 



Display Position 


1 


2 


3 


4 


5 


6 


7 


8 


9 


1 


I 1 


I 2 


1 3 


1 4 


I 5 


1 6 


DD RAM Address 


(lU 


(1 1 


2 


3 


04 


5 


6 


7 


OK 


09 


OA 


OB 


OC 


OD 


OE 


OF 


DD RAM Address 


40 


4 I 


42 


43 


4 4 


45 


46 


47 


4« 


49 


4 A 


4B 


4C 


4D 


4E 


4F 



ELECTRICAL CHARACTERISTICS: 



ITEM 



SUPPLY VOLTAGE 
FOR LCD 



INPUT VOLTAGE 



INPUT HIGH VOL. 



INPUT LOW VOL. 



OUTPUT HIGH VOL 



OUTPUT LOW VOL 



VlM 



Vol. 



T, = OT 
T, = 2.'i'C 
T:, = .'iO'X; 



V,T)=5V 



MIN 



47 



22 



2.4 



TYPE 



48 
4.5 
4.2 



5.0 



2.0 



MAX. 



5.3 



0.6 



0.4 



3.0 



ABSOLUTE MAXIMUM RATINGS: 



UNIT 



mA 



ITEM 


SYMBOL 


MIN 


TYPE 


MAX. 


UNIT 


OPERATING TEMPERATURE 


To.. 







+.50 


°C 


STORAGE TEMPERATURE 


T^r 


■20 




+70 


°C 


INPUT VOLTAGE 


Vi 


Vss 




Vi>[) 


V 


SUPPLY \'0LTAG1- FOR LOGIC 




■OS 




6.5 


V 




\(»-v„ 







6.5 


V 


THICKNESS: 














\ersion 








EL & NO Hacklighi 


4.7 


1 10.0 


mm 


LLU Backligin 


•J.} 




mm 



OUTLINE DIMENSION: 



3.5±0.3 



115.at0.3 





12 MAX 



] 



] 



6.0 





4.84 








0.98 








0.92 













n 



□ 

rrm □ 

DETAIL "A" 



WD-C1602R 



16x2 Characters 



FEATURE: 



ELECTRICAL CHARACTERISTICS: 



1. 5x7 dots with cursor 

2. Built in Controller (HD44780 OR Equivalent) 

3. +5V Power Supply 
(Also available for +3V) 

4. 1/16 Duty Cycle 

INTERFACE PIN CONNECTIONS: 









FUNCTION 


NO 










Vss 




GND(OV) 




DB2 


H/L 


DATABIT2 




Vdo 




vcq+.w^.Wt) 


10 


DB3 


H/L 


DATA BIT3 




«) 




CONTRAST ADJ. 


11, 


DB4 


H/L 


DATAB1T4 




RS 


H/L 


REGISTER SELECT 




DBS 


H/L 


DATA errs 




R/W 


H/L 


READ/WRITE 




DB6 


H/L 


DATABIT6 




E 


H,H->L 


ENABLE SIGNAL 




DB7 


H/L 


DATA B1T7 


7 


DBO 


H/L 


DATABITO 


15 


LED(+) 


4.2V 


BACKLIGHT(+) 




DBl 


H/L 


DATABITI 




LED(-) 


OV 


BACKUGHT{-) 



DISPLAY CHARACTER ADDRESS CODE: 















Vni,-V„ 


T. 






4.8 




V 


FOR LCD 




T.= 






4.5 




V 






T.= 






4.2 




V 




\'i 




47 


5.0 


}3 


V 




Viii 








Via. 


V 


INPUT LOW VOL. 


Vii. 









0.6 


V 


OUTPUT HIGH VOL 


Vo,i 




2.4 






V 


OUTPUT LOW VOL 


Vol. 








0.4 


V 




Idd 


VbD=5V 




2.0 


3.0 


mA 



ABSOLUTE MAXIMUM RATINGS: 



THICKNESS & BEZEL WIDTH: 



ITEM 


SYMBOL 


MIN 


TYPE 


MAX. 


UNIT 


OPERATING TEMPLRATLiRE 


Ti 







+50 


°C 


STORAGE TEMPERATURE 


T„i. 


-20 




+70 


°C 


INPUT VOLTAGE 


VsT 


Vs.s 




Vi>i) 


V 


SUPPLY VOLTAGE FOR LOGIC 


Vdd-Vs.s 


-0..1 




6.5 


V 


SUPPLY VOLTAGE FOR LCD 


V„u-V„ 







65 


V 



Display Position 


1 


2 


3 


4 


S 


6 


7 


« 


9 


1 


1 ] 


I 2 


! 3 


1 4 


1 S 


1 ft 


Version 


T, 


T: 


hi 


UNIT 


DD RAM Address 


U 


1 


2 


3 


4 


."i 


6 


7 


8 


9 


OA 


OB 


OC 


OD 


OE 


F 




4.8 


9.5 


73.2 


mm 


DD RAM Address 


4 


4 1 


42 


4 3 


44 


45 


46 


47 


48 


49 


4A 


4B 


4C 


4 D 


4E 


4F 




9.3 


14.5 


71.2 


mm 



OUTLINE DIMENSION: 



8.4±0.5 



9.4-±0.5 




LI 



71.2±0.5 



66.5± 0.3 



64.51:0.3 C^/A) 



57.7*0; 1 




□^□^□□□□□□□□□□□D 
□□□□□□□□□□□□□□□□ 



4-«1.0±0.2 



16-»1.ttt0.2 



80.0±0.3 



85.at0.5 








7 



1.6±0.2 



3.65 



2.95 



0.6 
0.55 



□□□□□ □ 
DETAIL "A" 



WM-C1 602V 



16x2 Characters 



FEATURE: 



ELECTRICAL CHARACTERISTICS: 



1. 5x7 dots with cursor 

2. Built in Controller (KS0070) 

3. +5V Power Supply 
4. 1/16 Duty Cycle 
S.Chip On Glass 

INTERFACE PIN CONNECTIONS: 











NO 










Vss 




"GND(OV) 


9 


RS 


H/L 


REGISTER SELEaSICNAL 




0SC2 


H/L 


OSCILLATION OUTPUT 


10 


R/W 


H/L 


READ*'RITESELEaiON 




OSCI 


till 


OSClLLAnON INPUT 


11 


E 




ENABLE SIGNAL 








BIAS VOLKGE FOR LCD DRIVING 1 


12 


Vdd 




VCq+SV) 








BIAS VOLTAGE FOR LCD driving; 


13 


DB4 


H/L 


DArABIT4 


1 


V3 




BIAS VOLTAGE FOR LCD DRIVING 3 


14 


DB5 


H/L 


DATA BIT 5 




V4 




BIAS VOLTAGE FOR LCD DRIVING 4 


15 


DB6 


H/L 


D,VABIT6 




VO 




CONTRAST ADJUSTMENT 


Bi 


DB7 


H/L 


DATA BIT 7 



DISPLAY CHARACTER ADDRESS CODE: 

Display Position l 2 3 4 5 f. 7 « 9 10 11I213]415 16 



DD RAM Address 


11 u 


1 


1)2 


113 


04 


5 


6 


7 


08 


09 


OA 


OB 


OC 


OD 


OE 


OF 


DD RAM Address 


411 


4 1 


42 


43 


44 


45 


46 


47 


48 


4 9 


4A 


4B 


4C 


4P 


4E 


4F 



ITEM 


SYN 


CONDITION 


MIN 


TYPE 


MAX. 


UNrr 


SUPPLY VOLTAGE 


V|>D-V0 


T. =0C 




4.8 




V 


FOR LCD 




T. =25'C 

z =5crc 




4.5 
4.2 




V 
V 


INPUT VOLTAGE 


Vi 




4.7 


5.0 


5.3 


V 


INPUT HIGH VOL 


v„, 




2.2 




Vdd 


V 


INPUT LOW VOL 


v„. 









0.6 


V 


OUTPUT HIGH VOL 


V„,i 




2.4 






V 


OUTPUT LOWVOL. 


V„,. 








0.4 


V 




Idd 


\feD=3V 




1.0 


2.0 


mA 



ABSOLUTE MAXIMUM RATINGS: 



ITEM 


SYMB%-| 






MAX. 


UNIT 


OPERATING TEMPERATURE 


Top 







+50 


°c 


STORAGE TEMPERATURE 


Tm 


-20 




+70 


°c 


INPUT N'OLT.AGE 


V, 


Vss 




Vdd 


V 


LY VOLTAGE FOR LOGIC 


Vuij-Vss 


■0.3 




6.5 


V 









6.5 


V 



OUTLINE DIMENSION: 



1.0 MAX 



68.5±0.3 




WM-C1 604M 



16x4 Characters 



FEATURE: 



ELECTRICAL CHARACTERISTICS: 



1 . 5x7 dots with cursor 

2. Built in Controller (HD44780 OR Equivalent) 

3. +5V Power Supply 
(Also available for +3V) 

4. 1/16 Duty Cycle 

INTERFACE PIN CONNECTIONS: 



NO 


SYMB* 


LEVEL 


FUNCTION 


NO 


SYMBOL 


•LEWEfc'... 


FUNCTION 


1 


Vss 




GND(OV) 


9 


DB2 


H/L 


DATA BIT2 


2 


Vi,i) 




VCC(+5V±59;) 


10 


DB3 


H/L 


DATA BIT3 


3 


\fa 




CONTRAST ADJ. 


11 


DB4 


H/L 


DATA BIT4 


4 


RS 


H/L 


REGISTER SELEa 


12 


DB5 


1 1 L 


DATA BIT5 


5 


R/W 


H/L 


READ/WRITE 


U 


DB6 


H/L 


DATA BIT6 


6 


E 


H.H^L 


ENABLE SIGNAL 


14 


DB7 


H/L 


DATA BIT7 


7 


DBO 


H/L 


DATABITO 


1.") 


LED(+) 


4.2V 


BACKLIGHT(+) 


8 


DBl 


H/L 


DATABITI 


16 


LED(-) 


OV 


BACKL1GHT(-) 



DISPLAY CHARACTER ADDRESS CODE: 

Display Position 12345 1 4 1 

DD RAM Address 
DD RAM Address 
DD RAM Address 
DD RAM Address 






(1 1 


11 2 


(1 3 


II 4 




1) D 


(J E 


(1 F 


4 


4 1 


4 2 


4 3 


4 4 




4 D 


4 E 


4 F 


1 (1 


1 1 


1 2 


1 3 


1 4 




1 D 


1 E 


1 F 


5 


5 1 


5 2 


5 3 


5 4 




5 D 


5 E 


5 F 



ITEM 


SYN 


CONDITION 


MIN 


TYPE 


MAX. 


UNIT 


SUPPLY VOLTAGE 


V.i)-Vi, 


T. = 0°C 




4.8 




V 


FOR LCD 




T. = 25X: 

T., = XV 




4..^ 
4.2 




V 
V 


INPUT VOLTAGE 


Vi 




4.7 


.^0 


.13 


V 


INPUT HIGH VOL 


Viii 




2.2 




Vi)i) 


V 


INPUT LOW VOL 


Vii. 









0.6 


V 


OUTPUT HIGH VOL 


V>.ii 




2.4 






V 


OUTPUT LOW VOL 


Vol. 








0.4 


V 




I DO 


Vdij=5V 




2.5 


4.0 


mA 



ABSOLUTE MAXIMUM RATINGS: 



ITEM 


SYMBOL 


MIN 








OPERATING TEMPERATURE 


T,i. 







+.™ 


°C 


STORAGETEMPERATURE 


T.TI 


-20 




+70 


°c 


INPUT VOLTAGE 


Vi 


Vss 








SUPPLY VOLTAGE FOR LOGIC 


V>i,-Vs,s 


-0.3 




6S 


V 




Vi„)-V(, 







6.5 


V 



THICKNESS: 



Version 




Tn 


- uNif 




4.7 


9.5 


mm 




9.3 


14.0 


ram 



OUTLINE DIMENSION: 




10.0±C.3 




82.54x1 5=38,1±0.2 


in 

16-01.01:0.2 ^ 


2.5±0.3 






2.0±0.2 






0.5440.2 



















4-»1.Q±0.2/ 



□□□□□□□□□□□□□□□□ 
□□□□□□□□□□□□□□□□ 
□□□□□□□□□□□□□□□□ 



15.4±0.3 



12.6±0.3 



9.0±0.5 



2.5±C.3 



56.2±0.1 



61.8±0.3 (V/A) 



69.0±0.5 



B2.0±Q.3 




4-«2.5±0.2 




T2 MAX 



Tl 



1 



U 



1 



1.S±0.2 



3.55 



2.95 



0.55 



D □ 
DETAIL "A" 



WM-C2002M 



20x2 Characters 



FEATURE: 



ELECTRICAL CHARACTERISTICS: 



1. 5x7 dots with cursor 

2. Built in Controller (HD44780 OR Equivalent) 

3. +5V Power Supply 
(Also available for +3V) 

4. 1/16 Duty Cycle 

INTERFACE PIN CONNECTIONS: 









NO 


SYMBO^ 








Vss 




CND(OV) 


9 


DB2 


H/L 


DATA B1T2 


2 


V„o 




VCC(+5Vi5%) 


10 


DB3 


H/L 


DATA BITS 


3 


\b 




CONTRAST ADJ. 


n 


DB4 


H/L 


DATABIT4 


4 


RS 


H/L 


REGISTER SELEa 


12 


DB5 


H/L 


DATA BIT5 


5 


R/W 


H/L 


READ/WRITH 


13 


DB6 


H/L 


DATA BIT6 


6 


E 


H,H->L 


ENABLE SIGNAL 


14 


DB7 


H/L 


DATA B1T7 


7 


DBO 


H'L 


DATABITO 


15 


LLD(+) 


4.2V 


BACKUGHT(+) 


B 


DBl 


H/L 


DMABm 




LED(-) 


OV 


BACKUGHT(-) 



DISPLAY CHARACTER ADDRESS CODE: 



Display Position 


1 


2 


3 4 


5 


6 7 8 


9 


1(1 


1 1 


12 


13 


14 


1 ."i 


16 


1 7 


la 


19 


2(1 


DD RAM Address 


(III 


(1 1 


n:!i.3 




li.ljiKijll? 


IIS 


liy 


IIA 


(IB 


OC 


(ID 


l)E 


(IF 


1 (1 


1 1 


12 


1 3 


DD RAM Address 


4(1 


4 1 


42[43 


44 


4."! 4(1 47 


48 


4 'J 


4A 


48 


4C 


4D 


4E 


4F 


.■^(1 


.5 1 


5 2 





ITEM 


SYN 


CONDITION 


MIN 


TYPE 


MAX. 


UNIT 


SLPPLYN'OLTAGE 


Vi.i,-V„ 


T., =0T 




4.S 




V 


FOR LCD 




T. = 25'C 




4,.'! 




V 






T.=5in; 




4.2 




V 


INPUT VOLTAGE 


Vi 




4.7 


5.0 


.S.3 


V 


INPUT HIGH VOL 


V„i 








Vi.i. 


V 


; SWT LOW VOL 


Vii 








6 


V 


OUTPUT HIGH VOL 


Voi) 




2.4 






V 


OUTPUT JLOffi-VOL 


Vpu 








0.4 


V 








2.0 


3.0 


mA 



ABSOLUTE MAXIMUM RATINGS: 



ITEM 


SY^gOL 


tiUN 


TYPE 






OPERATING TEMPERATURE 


T..P 









°C 


STORAGE TEMPERATURE 


Tsi 


-20 




+70 


°c 


INPUT VOLTAGE 


Vi 


Vss 




Viii) 


V 


SUPPLY VOLTAGE FOR LOGIC 


Vi»)-V» 


-0.3 




6.5 


V 


MHHHIilHH wvo 







6.S 


V 



THICKNESS: 



Version 


Tt 7 






EL& NO Backlight 


4.7 




mm 




9.3 


14.5 


mm 



OUTLINE DIMENSION: 



116.0±0.5 



T2 MAX 




DETAIL A 



WM-C2002P 



SPECIFICATIONS FO 



R TYPE LCI 



20x2 Characters 



FEATURE: 



ELECTRICAL CHARACTERISTICS: 



1. 5x7 dots with cursor 

2. Built in Controller (HD44780 OR Equivalent) 

3. +5V Power Supply 
(Also available for +3V) 

4. 1/16 Duty Cycle 

INTERFACE PIN CONNECTIONS: 



NO 


SYMBOL 


.liEVEL. 






1 


Vss 




GND(OV) 


9 


DB2 


H/L 


DATA B1T2 


2 


Vi,„ 




VCq+5V±5%) 


10 


DB3 


H/L 


DATA BIT3 


3 


Vb 




CONTRAST ADJ. 


11 


DB4 


H/L 


DATA BIT4 


4 


RS 


H/l, 


REGISTER SELECT 


12 


DBS 


H/L 


DATA BITS 


5 


m" 


H/L 


READ/WRITE 


13 


DB6 


H/L 


DATA B1T6 


6 


E 


H.H^L 


ENABLE SIGNAL 


14 


DB7 


H/L 


DATA BIT7 


7 


DBO 


H/L 


DATABITO 


15 


LED(+) 


4.2V 


BACKUGHT(+) 


B 


DBl 


m. 


DATABrri 






OV 


BACKLlQmX.) 



DISPLAY CHARACTER ADDRESS CODE: 



Display Position 

DD RAM Address 
DD RAM Address 



1 2 3 4 5 6 7 8 9 10 111213141516171819 20 



{)() 


(1 1 


(12 


in 


(14 


(15 


(16 


(17 


0« 


09 


OA 


(IB 


OC 


(ID 


(IE 


(IF 


10 


1 1 


12 


13 


4(1 


41 


42 


43 


44 


45 


46 


47 


48 


49 


4A 


4B 


4C 


4D 


4E 


4F 


50 


51 


52 


53 



ITEM 


SYN 


CONDITION 


MIN 


TYPE 


MAX. 


UNIT 


SUPPLY VOLTAGE 


VPD-Vll 


T. =ot: 




48 




V 


FOR LCD 




T. = 25'C 




4.5 




V 






T.^SOT 




42 




V 


INPUT VOLTAGE 


Vi 




4.7 


."i.O 


.5.3 


V 


INPUT HIGH VOL 


Vii, 




2.2 




Vi>i> 


V 


INPUT LOW VOL 


Vu- 









0.6 


V 


OUTPUT HIGH VOL 


Vcm 




24 






V 


lilBHBBBBBilMil 








0.4 


V 








2.0 


$0 


nA 



ABSOLUTE MAXIMUM RATINGS: 



rrEM 


SYMBOL 


MIN 


TYPE 


MAX. 




OPERATING TEMPERATURE 


T,-i. 







+50 


°c 


STORAGE I EMPERATURE 


Ts-i 


-20 




+70 


°c 


INPUT VOLTAGE 


Vi 


VS.S 




Via. 


V 


SUPPLY VOLTAGE FOR LOGIC , 


Vl)i>V.S.S 


-0..1 




6.5 


V 









6.5 


V 



THICKNESS: 





1 . 


T: 


UNIT 


EL& NO Backlighi 


4.7 


9.,5 


mm 




9.3 


14.5 


mm 



OUTLINE DIMENSION: 



180.0±0.5 



T2 MAX 




DETAIL "A" 



WM-C2004M 



20x4 Characters 



FEATURE: 



1. 5x7 dots with cursor 

2. Built in Controller (HD44780 OR Equivalent) 

3. +5V Power Supply 
(Also available for +3V) 

4. 1/16 Duty Cycle 

INTERFACE PIN CONNECTIONS: 



NO 
1 


Vss 




GND(OV) 


NO 
9 


SYMBOL; 

db: 


H/L 


DATA BIT2 


2 


Vi)i, 




vcq+.Wi.Wc) 


10 


DB3 


H/L 


DATAB1T3 


3 


\b 




CONTRAST ADJ. 


11 


DB4 


H/L 


DATABIT4 


4 


RS 


H/L 


REGISTER SELECT 


12 


DB5 


H/L 


DATA BITS 


5 


R/W 


H/L 


READAVRITE 


13 


DB6 


H'L 


DATA B1T6 


6 


E 




ENABLE SIGNAL 


14 


DB7 


H/L 


DATA B1T7 


7 


DBO 


H/L 


DATA BITO 


15 


LED(+) 


4.2V 


BACKLIGHT(+) 


8 


DBi 


H'L 


DATABITl 


16 


LKD(-) 


ov 


BACKLIGHT(-) 



DISPLAY CHARACTER ADDRESS CODE: 



Display Position 


1 


2 


.■) 


4 


5 


1 4 


1 5 


1 6 


1 7 


1 8 


I M 


2 (1 










DD RAM Address 


(1 


(1 1 


2 


1) 3 


11 4 




OD 


OE 


(IF 


I I) 










1 1 


1 2 


1 3 


DD RAM Address 


4 <} 


4 1 


4 2 


4 3 


4 4 




4 D 


4 E 


4 r 


5 (1 






5 3 




5 1 


5 2 


DD RAM Address 




1 5 


1 6 


1 7 










2 3 




2 5 




2 7 


1 4 






1 S 




2 1 


2 2 


2 4 


2 6 




DD RAM Address 


5 4 


5 5 


5 6 


5 7 


5 « 




(. 1 


6 2 


6 3 


6 4 


6 5 


6 6 


6 7 







ELECTRICAL CHARACTERISTICS: 



ITEM 


SYN' 


CONDITION 


.MIN 


TYPE 






SUPPLY VOLTAGE 


Vi,i,-V.. 


T , = or 




4.8 




V 


FOR LCD 




T. = 25T; 




15 




V 






T. = 50X: 




4.2 




V 


INPUT VOLTAGE 


Vi 




4.7 


5.0 


5.3 


V 


INPUT HIGH VOL 


Vni 




2.2 




VUI) 


V 


iNPlTl.OWVOL, 


ViL 









0.6 


V 


OUTPUT HIGH VOL 


Veil 




2.4 






V 


OUTPUT LOW VOL 


Vol. 








0.4 


V 




Idd 


\bD=5V 




10 


3.6 


mA 



ABSOLUTE MAXIMUM RATINGS: 



THICKNESS & BEZEL WIDTH: 



ELfc NO Baikliuhl 



V.iiD Backligiii 



4.7 



9.5 



14.5 



97.0 



95.0 



ITEM 


SYMBOL 


MIN 


TYPE 


MAX. 


UNIT 


OP! R \l!\(, TIAIPERATL'RE 


T,i. 









°C 


STORAGE TEMPERATURE 


Tm 


-20 




+70 


°c 


INPUT VOLTAGE 


Vi 


V.« 




Vi)i) 


V 


SUPPLY VOLTAGE FOR LOGIC 


Vl)l)-Vs.S 


-0.3 




6.5 


V 
















Vm-Vo 







6.5 


V 



OUTLINE DIMENSION: 



2.5±0.3 




93.0±0.3 



4-02.53:0.2 



16-ei.0±0.2 



16 




□^□□□□□□□□□□□□□□□□D 
"~ □□□□□□□□□□□□□□□□□ 
□□□□□□□□□□□□□□□□□□□□ 
□□□□□□□□□□□□□□□□□□□□ 



70.4±0.1 



76.0±0.3 (V/A) 



J: 



95.a±0.5 



0.5±0.5 



LI 



1.6±0.2 



3.55 



2.95 





0.6 








0.55 





















































































□ 



DETAIL "A" 



WM-C2402M 



24x2 Characters 



SPECIFICATIONS FOR CHARACTER TYPE LCM 



FEATURE: 



ELECTRICAL CHARACTERISTICS: 



1. 5x7 dots with cursor 

2. Built in Controller (HD44780 OR Equivalent) 

3. +5V Power Supply 
(Also available for +3V) 

4. 1/16 Duty Cycle 

INTERFACE PIN CONNECTIONS: 











NO 


SYMKIL, 






1 


Vss 




GND(OV) 




DB2 


H/L 


DATA BIT2 


VllB 




VCq+5Vi5«) 


m 


DB3 


H/L 


DATA BIT3 


Vb 




CONTRAST ADJ. 




DB4 


H/L 


DATA B1T4 




RS 


H/L 


REGISTER SELECT 


12 


DBS 


H/L 


DATA Bi r.S 


D 


R/W 


H/L 


READ/WRITE 




DB6 


H/L 


DATA B1T6 


i 

D 


E 


H,H^L 


ENABLE SIGNAL 


DB7 


H/L 


DATA BIT? 


DBO 


H/L 


DATABITO 


T5 


LED{+) 


4.2V 


BACKLIGHT(+) 


DBl 


H/L 


DATABITl 




LED(-) 


OV 


BACKLIGHT(-) 



DISPLAY CHARACTER ADDRESS CODE: 



Display Position 


1 


2 


3 


4 


5 


1 5 


1 6 


1 7 


1 K 


1 9 


2(] 


2 1 


2 2 


2 .1 


2 4 


DD RAM Addres.s 




() 1 


2 


3 


4 




E 


F 


1 


1 1 


12 




1 4 


1 5 


1 6 


1 7 


DD RAM Address 


4 


4 1 


42 


43 


44 




4 E 


4 F 


5 


5 1 


5 2 


53 


54 


55 


56 


57 



ITEM 


SYN 


CONDITION 


MIN 


TYPE 


MAX. 


UNIT 


SUPPLY V0L1AGE 


V)i)-V> 


T , = or 




4.8 




V 


FOR LCD 








4.5 




V 






T.=5(rc 




4.2 




V 


INPUT VOLTAGE 


Vi 




4,7 


.s.o 


S.i 


V 


INPUT HIGH VOL 


Viii 




2.2 




VdII 


V 


INPUT LOW VOL. 


Vii. 









0.6 


V 


OUTPUT HIGH VOL 


V,ii 




2.4 






V 




Vol. 








0.4 


V 




\bi)=5V 




2,0 


4.0 


mA 



ABSOLUTE MAXIMUM RATINGS: 



THICKNESS: 



ITEM 


SYMBOL 


MIN 


TYPE 


MAX. 


UNIT 


OPERATING TEMPERATURE 


Toi. 









°C 


STOR.AGE TEMPERATURE 


Ts, 


-20 




+70 


°C 


INPUT VOLTAGE 


Vi 


Vss 




Vi» 


V 


SUPPLY VOLTAGE FOR LOGIC 


«)U-Vss 


-0.3 




6.5 


V 









fii 


V 



Version 






EL & NO Backlight 


4.7 


9.5 


mm 




9.3 


14.5 


mm 



OUTLINE DIMENSION: 



It 



2.5±0.3 



113.0±0.3 




DETAIL "A" 



WM-C2402P 



24x2 Characters 



FEATURE: 



ELECTRICAL CHARACTERISTICS: 



1. 5x7 dots with cursor 

2. Built in Controller (HD44780 OR Equivalent) 

3. +5V Power Supply 
(Also available for +3V) 

4. 1/16 Duty Cycle 

INTERFACE PIN CONNECTIONS: 



NO 


SYMBOL 


UEVIL 


FUNaiON 


NO 




igpVEL 


FUNCTION 


I 


Vss 




GND(OV) 


8 


DBl 


H/L 


DATA BITl 


2 


Vol. 




vcq+sv±5«) 


9 


DB2 


H/L 


DATABIT2 


3 


Vo 




CONTRAST ADJ. 


10 


DB3 


H/L 


DATA BIT3 


4 


RS 


H/L 


REGISTER SELECT 


11 


DB4 


H/L 


DATABIT4 


5 


R/W 


H/L 


READ/WRITE 


12 


DB.S 


H/L 


DATA BITS 


6 


E 


H,H^L 


ENABLE SIGNAL 


13 


DB6 


H/L 


DATA BIT6 




DBO 


H/L 


DAIABITO 




DB7 


H/L 


DATABIT7 



DISPLAY CHARACTER ADDRESS CODE: 



Display Position 


1 


2 


3 


4 


s 


1 .S 


1 6 


1 7 


1 8 


1 ^ 


2 


2 1 


2 2 


2 3 


2 4 


DD RAM Address 


0(1 


1 


2 


3 


(14 




(] E 


(1 F 


1 


1 I 


1 2 


1 3 


] 4 


1 .S 


1 6 


1 7 


DD RAM Address 


40 


4 1 


42 


4 .1 


4 4 




4 E 


4 F 


50 


5 1 


5 2 


5 3 


5 4 


5 5 


56 


57 



ITEM 


SYN 


CONDITION 


MIN 


TYPE 


MAX. 


mM 


SUPPLY VOLTAGE 
FOR LCD 


V„„-Vo 


T.=(rc 

T. = 25'C 

T.=5(rc 




4.8 
4.5 
4.2 




V 
V 
V 


INPUT VOLTAGE 


Vi 




4.7 


5.0 


5.3 


V 


INPUT HIGH VOL 


Vii, 




2.2 




Vdd 


V 


INPUT LOW VOL 


Vii 









0.6 


V 


OUTPUT HIGH VOL 


VoM 




2.4 






V 


jmMEtjOWVOL 


V..L 








0.4 


V 




IDO 


\bo=5V 




10 


4.0 


mA 



ABSOLUTE MAXIMUM RATINGS: 



fTEM 


SYMBOL 


MIN 


TYPE 






OPERAnNG TEUffERATURE 


T<„. 







+.50 


°C 


STORAGE TEMPERATURE 


Tsr 


■20 




+70 


°c 


INPUT VOLTAGE 


V, 


ViS 




V„„ 


V 


SUPPLY VOLTAGE FOR LOGIC 


VDI.-V5.S 


-0..1 




6.5 


V 


SUPPLYVOLTAGE 










V 



OUTLINE DIMENSION: 



8.9±0.5 




102.7±0.5 



94.5ct0.3 (V/A) 



88.3±0.1 



113.0±0.5 



9.5 MAX 



4.7±0.5 




1.6±0, 



Ml 





3.2 






. 0.65 






1 0.6 












L 5.55 _ 


















d 


in 

CD 


















































































3.7 



D □ 



DETAIL "A" 



WM-C4002M 



40x2 Characters 



ELECTRICAL CHARACTERISTICS: 



1. 5x7 dots with cursor 

2. Built in Controller (HD44780 OR Equivalent) 

3. +5V Power Supply 
(Also available for +3V) 

4. 1/16 Duty Cycle 



INTERFACE PIN CONNECTIONS: 









FUNCTION 


NO 


SYMBOL ^ 


LEVEL 


FUNCTION 




Vss 




GND(OV) 


9 


DB2 


H/L 


DATA BIT2 




V„, 




VCC{+.W±.«) 


10 


DB."! 


H,/L 


DATA Bl 13 




\fa 




CONTRAST ADJ. 


11 


I)B4 


H/L 


DATA BIT4 


ft 


RS 


H/L 


REGISTER SELECT 


12 


DB.'^ 


H/L 


DAT A B1T5 


is. 


K/W 


H/L 


READ/WRITH 


13 


DB6 


H/L 


DATA BIT6 




E 




ENABLE SIGNAL 


14 


DB7 


H/L 


DATA B1T7 


F? 


Dl!0 


111. 


DATA BITO 


l.S 


i.i:d(+) 


4.2V 


BACKLIGHT(+) 


ll 


DBi 


HL 


DATABITI 


16 


Li:u(-) 


OV 


BACKLIGHT(-) 



DISPLAY CHARACTER ADDRESS CODE: 



Display Posilion 


1 


2 


.1 


4 


5 


3 4 


3 5 


3 (> 


3 7 


3 K 


3 9 4 II 


DD RAM Address 


(1 (1 


II 1 


2 


3 


(1 4 




2 1 


2 2 


2 3 


2 4 


2 ."i 


2 6 1 2 7 


DD RAM Address 


4 (i 


4 I 


4 2 


4 3 


4 4 




6 1 


6 2 


6 3 


(. 4 


6 .S 


6 6 |6 7 



ITEM 


SYN 


CONDITION 


MIN 


TYPE 


MAX. 


UNIT 


SUPPLY VOLTAGE 
FOR LCD 


Vm-V. 


T, = 0"C 
T. = 25'C 
T. = .'iOX; 




4.8 
4.5 
4.2 




V 
V 
V 


INPUT VOLTAGE 


Vi 




4.7 


.■5.0 


.■5.3 


V 


INPUT HIGH VOL. 


V,ii 




2.2 




Vi») 


V 


INPUT LOW VOL. 


ViL 









0.6 


V 


OUTPUTIIIGHVOI. 


V,,ii 




2.4 






V 


OUTPUT LOW VOL 


Vol 








0.4 


V 




lUD 


\bi)=5V 




Z5 


4.0 


mA 


ABSOLUTE MAXIMUM RATINGS: 




ITEM 


SYMBOL 






MAX, 




OPERATING TEMPERATURE 


To.' 







t.SO 


°C 


STORAGE TEMPERATURE 


Tsi 


-20 




+70 


°c 


INPUT VOLTAGE 


Vi 


Vss 




Vijij 


V 


SUPPLY VOLTAGE FOR LOGIC. 


Vl»)-Vs.s 


-OJ 




6.5 


V 


laiHfiiiiiiisgllllHH %D-vo 







6S 


V 



THICKNESS & BEZEL WIDTH: 



Version 


T, 


Tz 


U 


UNIT 


EL& NO Backlight 


4.7 


9.5 


162.9 


mm 


LEP Backlight 


9.3 


14.5 


160.9 


mm 



OUTUNE DIMENSION: 



2.5t0.3 




T2 MAX 



1.640.2 





3.2 








0.65 








0.6 

















5.55 














D.65 













































































T TTl □ 



DETAIL "A" 



WM-C4004A 



40x4 Characters 



FEATURE: 



1. 5x7 dots with cursor 

2. Built in Controller (HD44780 OR Equivalent) 

3. +5V Power Supply 

(Also available for +3V) 

4. 1/16 Duty Cycle 

INTERFACE PIN CONNECTIONS: 



NO 


SYMBOL 


LEVEI, 


FUNCTION 


NO 








1 


DB7 


HL 


DATA B1T7 


9 


El 


H,H->L 


ENABLE SIGNAL 1 


2 


DB6 


H,L 


DATA B1T6 


10 


R/W 


H/L 


RKADAVRITE 


3 


DB5 


H 1. 


DATA BIT5 


11 


RS 


H/L 


REGISTER SELECT 


4 


DB4 


HL 


DAIA BIT4 


12 


V„ 




ODNTRASTADJ. 


5 


DB3 


HL 


DATA em 


13 


Vss 




GND(OV) 


6 


DB2 


HL 


DATA BIT2 


14 


Via, 




V<v(+5V±5%) 


7 


DBl 


HL 


DAfA BiTl 


15 




H,H^L 


ENABLE SIGNAL 2 


8 


DBO 


II L 


DATA BITO 


16 


NC 




NO CONNECTION 



DISPLAY CHARACTER ADDRESS CODE: 



31 32 33 34 35 3(i 37 3« 39 40 - 



UNES 1 





1 


2 


03 


4 




IE 


IF 


20 


21 


22 


23 


24 


25 


26 


27 


LINES 2 


4 


41 


42 


43 


44 




5E 


SF 


60 


61 


62 


63 


64 


65 


66 


67 


















USE El TO ENABLE 








1 


2 


3 


4 


5 


31 


32 


33 


34 


35 


36 


37 


3« 


39 


40 


UNES 3 


ou 


1 


U2 


03 


4 




IE 


IF 


20 


21 


22 


23 


24 


25 


26 


27 


LINES 4 


40 


41 


42 


43 


44 




5E 


SF 


Ml 


h\ 


62 


(.3 


64 


65 


66 


67 



-Display Position 



-Display Position 
-DO RAMAddfcss 



ELECTRICAL CHARACTERISTICS: 



ITEM 


SYN 


CONDITION 


MIN 


TYPE 


MAX. 


UNIT 


SUPPLY VOLTAGE 


Vi)i,-V<, 


T. =(n; 




4.8 




V 


FOR LCD 




T. = 25'C 




AS 




V 






T, = 50r 




4.2 




V 


INPUT VOLTAGE 


V, 




47 


$.0 


53 


V 


INPUT HIGH VOL 


Vi„ 




2.2 




Vi)i> 


V 


INPUT LOW VOL 


Vii. 









0.6 


V 


OUTPUT HIGH VOL 


V,.ii 




2.4 






V 


OUTPUT LOW VOL 


VVa 








0.4 


V 




Idd 


Vfco=5V 




4.0 


10.0 


dA 



ABSOLUTE MAXIMUM RATINGS: 



>DDRAMAUd^ THICKNESS: 



USE E2 TO ENABLE 



ITEM 


SYMBOL 


MIN 


TYPE 




OPERATING TEMPERATURE 


Top 







+.50 


°C 


STORAGE TEMPERATURE 


Tji 


■20 




+70 


°C 


INPUT VOLTAGE 


V. 


Vss 




Vi,n 


V 


SUPPLY VOLTAGE FOR LOGIC 


Vi)i>-Vss 


-0..1 




6..5 


V 




Vi>p-Vo 







6.5 


V 





T, 




7 iwW 


EL& NO^I^^*^ 


4.7 


9.5 


mm 


LED j^cjdigbt^ 


9.3 


14.5 


mm 



OUTLINE DIMENSION: 



3.5±0.3 




I56.0±0.5 



1 47.(M:0.3 (V/A) 



□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 

'□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□a 
□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□ 

□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□□D 



,16-<»l.ttt0.2 



140.45tO.I 



190.0t0.5 



4-»1.0±0.2 



L J- 
{3- 



4-»3.5t0.2 



2.&tQ.3 



T2 max 



0.57 



0.5 



rm 



I 1 I I 



□ 

□ 

□ 



□ 



DETAIL "A" 



WM-G1203Q 



SPECIFICATIONS FOR GRAPHIC TYPE LCM 



1/32 DUTY 



FEATURE: 



1. Built in Controller (SED1520 or Equivalent) 

2. Vop=4.6V 

3. Both available for Intetnid os^ation and External 

Oscillation type. 

ELECTRICAL CHARACTERISTICS: 



INTERFACE PIN CONNECTIONS: 

INTERNAL OSCILLATION TYPE: 



ITEM 










SUPPLY VOLTAGE 
FOR LOGIC 


V -V 

DD ' SS 




4.5 


5.0 


5.5 


V 


OPERATING VOLTAGE 
FOR LCD MODULE 


V -V 

DD 


T=25°C 




3S 




V 


INPUT HIGH VOL. 


V ,H 


Vbo= 5V±5% 


0.7Vdd 




VoD 


V 


INPUT LOW VOL. 


V IL 


■W>D= 5V±5% 







0.3V 


V 


SUPPLY CURRENT 
FOR LOGIC 


I DD 


\?>D= 5.0V 




1.0 


L5 


mA 


POWER SUPPl 
FOR EL 


Y 


Vel 


fp_^= 400Hz 




100 






I la- 






5.0 


mA 



ABSOLUTE MAXIMUM RATINGS: 



ITEM 


SYMBOL 


MIN 


TYPE 


MAX. 


UNIT 


OPERATING TEMPERATURE 


T..P 







+50 


°C 


STORAGE TEMPERATURE 


TST 


-20 




+60 


°c 


INPUT VOLTAGE 


Vi 


Vss 




VbD 


V 




\bD-Vss 


-0.3 




8.0 


V 











16.5 


V 



THICKNESS: 




BLOCK DIAGRAM: 





V BS 




QND 








POWER SUPPLY FOR LOOIC CIRCUIT 




VO 




CONTRAST AIM. 


— 


AO 


H/L 


H-DATA. L-IIMSTRUCTKKN 




El 




ENABLE CHIPt 


mm 


B2 




ENABLE CH1P2 


mm 


NC 




NO CONNECTION 




NC 




NO CONNECTION 


n 


/WR(R/W) 




/WR FOR SO SHRIAI« R/WPOR « SBRIAL 


mm 


DB O 


H/L 


OATA BIT O 




DBl 


M/U 


DATA BIT 1 




E>B3 


H/L. 


OATA BIT 2 


H9 


OB 3 


H/I_ 


DATA BIT 3 




DB4 


H/L 


DATA BIT 4 




DBS 


H/l_ 


DATA BIT 5 




OB A 


H/L 


DATA en (S 




OB 7 


H/L 


DATA BIT 7 




RES 


H/L 


H-68 SERIAL L-SO SERIAL 




LEO<+) 


4.2V 


BACICLIQHT(+) 




LEEK-) 


OV 


BACKLIOHTC-) 


EXTERNAL OSCILLATION TYPE: 


NO 


SYMBOL 


LEVEL 


FUNCTION _ 


1 


V ss 




GND 


2 


V DD 




POWER SUPPLY FOR LXX3IC C3RCUIT 


3 


VO 




CONTRAST ADJ. 


4 


AO 


H/L 


H-OAXA. L-INSTRUCnON 


5 


crs 1 


L 


CHIP 1 ENABLE ACnVE"L" 


« 




L 


< HIP 2 FiK.-\B[,E ACnVE"L" 


7 






i I 1 i-: -NJ , M .1 OCK CZKHz) 


8 


J<i' 'Kl 1 | -|.)K .Mj ^1_-1RIA1-. E FOR 68 SERiAL 


9 


WR(R/W> 




/WR FOR iiU SERIAL.. R/W FOR 68 SERIAL 


lO 


OB O 


H/L 


DATA BIT O 




DBl 


H/L 


DAXABIT 1 


12 


r>B2 


H/L 


OAXABrr2 


13 


DB3 


H/L 


DATA BIT 3 


14 


DB4 


H/1.. 


DATA B IT -t 


.»? 


DBS 


Fi/L. 




16 




H/L 




17 




H/L 


DAr,\ BL 1 ■ 


IR 


R£iS 


H/L 


H-(>K SERI.M. L-80 SERJAI, 


JS 


I_EO(+) 


4.2V 


BACKL!OHT<+) 


E9 


UBDC-) 


OV 


BACKLIOHT(-J 



DB0-DB7 

A03es 

AVR 

El 
E2 



YDD,VSS,VO 



♦ ♦♦♦♦ 



SED 1520 

MASTER 



SLAVE 



I SEGl-61 y ^ SEG62-122 ^ 



COMl-16 



LCD PANEL 
122 * 32 DOTS 



COM17-32 

•e 



OUTta^ DIMENSION: 



122X32 DOTS 



4.Q±0.3 



76.0±0.3 



T2 MAX 












□ 


□ 


0.45 








z 
n 


n 













DATEIL A 



TIMING SPECIFICATIONS: 

Ta=-20 to 7^ dc2. C, Vss=-.'^.OV+ 1 0'v unless staled olheiwise 



Parameter 


Symbt 




Condition 


Rating 
Min. Max. 


UNIT 


Single 


Address hold time 


I MLS 




10 




ns 


AO.fs 


Address setup lime 


t AW» 




20 




ns 




System cycle time 


I CYC K 




1000 




ns 


WR.RD 


Control pulsewidth 


1 (■(• 




200 




ns 




Data setup lime 


1 DSS 




80 




ns 


m to D7 


f'.iUi tiold lime 


t DHS 




10 




ns 


RD access time 


t Ai \ f< 


CUlOOpF 




90 


ns 


Output disable time 


t n\s 


10 


60 


ns 


Rise and fall time 


t r.tr 






l.'i 


ns 





TIMING CHART: 



AO.CS 



WR„RD 



DQtoD7 
(Vi/RlTE) 



D0toD7 
(READ) 




■AW8 



X 



tec 



tAHB 



tCYCS 



tACCB 



tr 



t0H8 



> 



WM-G1206A 



1/64 DUTY 



FEATURE: 



INTERFACE PIN CONNECTIONS: 



1. Built in Controller (HD61202 or Equivalent) 

2. \bi»=9.5V(Also available for single power model) 



ITEM 




SYN 

■,-K,i.ffc , i 


CONDITION 


MIN 


TYPE 


MAX. 


UNIT 


SUPPLY von 

FOR LOGIC 


AGE 






4.75 


5.0 


5.25 


V 


SUPPLY VOL'I 
FOR LCD DRI 


AGE 
VER 


V,,-: -Vss 






•10.0 




V 


OPERATING \OLTAGE 
FOR LCD MODULE 


V„n -V„ {V„,,) 






9.'i 




\ 


INPUT HIGH VOL. 


V:ii 




0.7V„i, 




Vim 


V 


INPUT LOW 1 


EVEL 


Vii. 









O..Wi»> 


V 


SUPPLY CURl 
FOR LOGIC 


^ENT 


I UD 


\(,,>=5V 




4.0 




mA 


SUPPLY CURRENT 


I in, 


V„ = -4.5V 




3.0 




mA 



ABSOLUTE MAXIMUM RATINGS: 



ITEM 




SYMBOL 






MAX. 


UNIT 


I^BOING 


FEMPERATLIRE 


Ti 









°(' 


WHiWGETl 


MPERATURE 


T.«. 










INPUT VOLTAGE 


Vm 


V^s 




Vi.i. 


V 


SUPPLVVOI 


AGE FOR LOGIC 




-0..' 




7.0 




SLPPL\ \ 0l 


,\i",F FuK 1 i) : 











NO 


SYMBOL 


LEVEL 


FUNCTIOlH^^^^^^l^^^^^li^^B 


1 


Vss 




GND 


2 


V,>n 




POWER SUPPLY LOGIC CIRCUIT 




V , 




OPERATING VOLTAGE FOR LCD DRIVING 


4 


DI 


H L 


H DATA INPUTL INSTRUCTION CODE INPUT 


5 


R/W 


H/L 


H:DArAREAD(LCD->MPU); 
L:DArAWRlTE:(LCD<-MPU) 


6 


E 


H,H->L 


ENABLE 


7 


DBO 


H/L 


DATA BIT 


8 


DBI 


H;L 


DATA BIT 1 


9 


DB2 


WL 


DATA BIT 2 


10 


DB3 


H/L 


DATA BIT 3 


11 


DB4 


H/L 


DATA BIT 4 


12 


DB5 


H/L 


DATA BIT 5 


13 


DB6, 


H/L 


DATA BIT 6 


14 


DB7 


R'L 


DMA BIT 7 


15 


CSl 


H 


CHIP SELECT FOR ICl 


16 


cs: 


H 


CHIPSELECTF0RIC2 


17 


RST 


1. 


RESET 


18 


V, , 




pnWTR SUPPLYFOR LCD DRIVING 


19 


NC 


. NECnON 




NC 


- LmO CONNECTION 



THICKNESS: 



Version 






HI. & NO Backlighl 


4.0 


8.5 


I..LD IS.L^Kliglu 


9.3 


I3J 



BLOCK DIAGRAM: 



Y-Driver 



DB0-DB7 



RST. D/T. R/W, E 



CSl 



CS2 



VDD.VSS 



vo 



VEE 



DC-DC 
CONVERTER 



54 



-64 



LCD PANEL 

1-64 65-128 



X— Driver 
A A 



71^ 7f\ 



X-Driver 
7K 7K 7^ 7I\ 



128X64 DOTS 



OUTLINE DIMENSION: 



5.45±0.5 



10.65±0.3 



13.24±0.3 



93.0tt0.5 



< 




>^ 






d 




-H 


d 




+1 




o 




CT) 









82.1±0.5 



71.7±0.3 (V/A) 



66.52±0.1 



-€3- 



2.5±0.3 



20 



14.Qt0.3 



0.54±0.2 



©2.54x1 9=48. 26± 0.2 



, 20-«1.0±0.2 tsi 



88.Qt0.3 



TIMING SPECIFICATIONS: 



TIMING CHART: 



2.45±0.3 



, 4-01. 0± 0.2 



4-«2.5*0.2 



'2 WAX 



] 



l.Q±0.2 



— 




0.48 











II 






II 






II 






II 





DETAIL "A" 



Item 


Symbol 


MIN 


Typ 


Max 


Unit 


F. cycle time 




1000 






lis 


E hi^ level width 


p 

wi-:ii 


450 






ns 


E low level widtfi 


p 


450 






ns 


E rise time 


Ir 






25 


riJ) 


E fall time 


!f 






25 


ns 


Address setup lime 


' AS 


140 






ns 


Address hold lime 


' AM 


10 






ns 


Data setup time 


^ DSW 


200 






ns 


Data delay time 


' ni)li 






320 


ns 


Data hold time (White) 


' UIIW 


10 






ns 


Data hold. Hme;(Read) 


' Dim 


20 






ns 



CS1-CS3 
D/l 



DBO-DB? 



2-OVftAS 
Us 



2.0V tf~ 



PwEH 



tAH 



Uh 



Read Timing 



2.0V- 
0.8V 



PwEH 



CSl -CS3 
0/1 



Da)-D87 



2.0V) 
0.8V 



tAS 



tf 



tAS 



2.0V tf~ 
0.8V A - 



tosw 



tOHW 



0.8V -V 



Wrts Timing 



WM-G2406A 



1/64 DUTY 



FEATURE: 



INTERFACE PIN CONNECTIONS: 



1. Built in Controller (T6963C or Equivalent) 

2. CCFL Backlight is available. 

ELECTRICAL CHARACTERISTICS: 



ITEM 


SYN 


CONDITION 


MIN 


TYPE 


MAX. 


UNIT 


■SUPPLY VOLTAGE 
' FOR LOGIC 


Vu„-V,ss 




4.75 


5.0 


5.25 


V 


SUPPLY VOLTAGE 
FOR LCD DRIVER 


V,j: -Vss 






-7.5 




V 


OPERATING VOLTAGE 
FOR LCD MODULE 


V„„ -Vs.. (V,„.) 






12.5 




V 


INPUT HIGH VOL 


Viii 




0.7V,„ 




Vi,„ 


V 


INPUT LOW VOL 


Vii, 









0.3Vi.i> 


V 


SUPPLY CURRENT 
FOR LOGIC 


1 ni> 


V„„ =5V 




9.0 


15.0 


mA 


SUPPLY CURRENT 
FOR LCD 










4.0 


mA 



ABSOLUTE MAXIMUM RATINGS: 



ITEM 




SYMBOL 


MIN 


Tim 


MAX. 




OPERATING 


rEMPERATURE 


To,. 







+50 


°C 


STORAGE TEMPERATURE 


Tsi 


-20 




+60 


"C 


INPUT VOLTAGE 


Vi 


Vss 




Vm) 


V 


■iuayi: voLTAgfeFOR tegjc. 


Vi>i)-Vss 


-0.3 




7.0 


V 




^^l^^l Vm-Vo 







19.0 


V 



NO 


SYMBOL 


UEVEL 


FUNCTION 


1 


FGND 




FRAME GEN (CONNECTTED TO BEZEL) 




Vss 


■ 


GND 


n 


v,.„ 




POWER SUPPLY FOR LOGIC CIRCUIT 




V.:n 




POWER SUPPLY FOR LCD DRIVING 


5 


WR 


INPUT 


DAIA WRITE 


6 


RD 


INPUT 


DATA READ 


7 


ItT 


INPUT 


CIHPEABLE 


8 


C/D 


INPUT 


CODE/DATE 


9 


NC 


INPUT 


NO CONNECTION 


10 




INPUT 


CONTROLLER RESET 


II 


DBO 


I.'O 


DATABITO 


12 


DRi 


1 


IIVTXBIT 1 


1.! 


L)B; 




DAIABIi : 


14 


DB.1 


1/0 


DATA BIT 3 


15 


DB4 


I,'0 


DArABIT4 


16 


DB5 


I/O 


DATA BIT 5 




DB6 


I/O 


DAIA BIT 6 




DB7 


I/O 


DATA BIT 7 


i9 


FS 


INPUT 


FONT SELECT FS="H",6X8 CHARACTER FONT 
FS='L"3X8 CHARACTER FONT 


20 


RV 




REVERSE 



THICKNESS: 




BLOCK DIAGRAM: 



D0-D7 
WR 



RD 



CE 



C/D 



RST 



FS 



T-6953C 



D0-D7 

RD" 



C/D 



RST 
FS1 



VDD. GND. VEE 



POWER 

SUPPLY 

CIRCUIT 




Ce 
ED 

HSCP 

LP 

CDATA 



1^ 



13 



SRAM C8K»8) 



1/01 - 1/08 



A0/A1 2 



^ R/W 



CE 



V V 



X-Driver 



80 



X — Driver 



80 



X-Driver 



80 



Y-Driver 



54 



LCD PANEL 



240X64 DOTS 



OUTLINE DIMENSION: 



2.0±0.3 



14J±0.5 



23.0*0.3 



180.0±0.5 



176.0±0.3 



151. ai: 0.5 



134.QtOJ (V/A) 



8.5±0.3 



2.8±0.3 




4-«1 .0^:0.2 / 1 o.Q± 0.3 



02.54x2 

=5.0810.2 



26.42±0.3 



3-01.O±O.2 



ja7.16t0.1 




XT" 



izr 



R1 .751 0.2 



izr 



in •* 







0.53 








0.49 













































DETAIL "A" 



TIMING SPECIFICATIONS: 



Vdd=5.OV+I0%, Vss=OV 



ITEM 


SYMBOL 


TEST 
CONDITION 


MIN. 


MAX 


UNTT 


C/D Set Up Time 


tCDS 




100 




ns 


aDHoWTune 


tCDH 




10 




ns 


CE,RD,WR Pulse Width 


tCE,tRD,tWR 




80 




ns 


Data Set Up Time 


IDS 




80 




ns 


DaUHoldUme 


tDH 




40 




ns 


Access Hme 


tAa 






150 


ns 


Output Hold lime 


tOH 




10 


50 


ns 



TIMING CHART: 



C/D 



CE 



RD, WR 



D0-D7 
(WRITE) 



po-D7 

(READ) 



1 



tCDS 



tCE . tCRD . tWR 



tDS 



tACC 



r 



tCDH 



tDH 



> 



y- 



tOH 



WM-G2406B 



1/64 DUTY 



FEATURE: 



INTERFACE PIN CONNECTIONS: 



1. Built in Controller (HD61830 or Equivalent) 

2. CCFL Backlight is available. 

ELECTRICAL CHARACTERISTICS: 



ITEM 




SYN 


CONDmON 


MIN 


TYPE 


MAX. 


UNIT 


SUPPLY VOLTAGE 
FOR LOGIC 


V -V 




4.75 


5.0 


5.25 


V 


SUPPLY VOLTAGE 
FOR LCD DRIVER 


V,, -Vss 






-7.5 




V 


OPERATING VOLTAGE 
FOR LCD MODULE 


V|,„ -V„ (V„|,) 






12.5 




V 


INPUT HIGH VOL 


Viii 




0.7V„i, 




V„„ 


V 


INPUT LOW 


LEVEL 


ViL 









0.3Vi,i) 


V 


SUI'I'I.Y CURRENT 
I'OR LOGIC 


1 .» 


V„„ =5V 




10.0 


15.0 


itiA 


SUPPLY CURRENT 
FOR LCD 


IlLl, 


v., =-7.5V 




4.0 


6.0 


mA 



ABSOLUTE MAXIMUM RATINGS: 



ITEM 








TYPE 


MAX. 


UNIT 


OPERATING TEMPERATURE 


Tof 







+50 


°C 


STORAGE TEMPERATURE 


TST 


-20 




+60 


°c 


INPUT VOLTAGE 


Vi 


Vss 






V 


_ SUPPLY VPt^lTOR LOGIC 


«>I)-VS5 


-0.3 




7.0 


V 






\fci)-Vo 







19.0 


V 











NO 


SYMBOL 


LEVEL 




1 


V.S.S 




GND 


2 


V„,> 




POWER SUPPLY FOR LOGIC QRCUrT 


3 


V 




POWER SUPPLY FOR LCD 


4 


RS 


H/L 


H-INSTRUCmON L-DAFA 


5 


R/W 


H/L 


DATA WRITE READ 


6 


E 


H/L 


ENABLE 


7 


DBG 


I/O 


DATA BIT 


8 


DBI 


I/O 


DATA BIT 1 


9 


DB2 


I/O 


DATA RIT 2 


10 


DB3 


I/O 


DATA BIT 3 


11 


DB4 


I/O 


DATA BIT 4 


12 


DB5 


I/O 


DATA BIT 5 


13 


DB6 


I/O 


DATA BIT 6 


W" 


DB7 


I/O 


DATA BIT 7 


15 


CS 


L 


CHIP ENABLE ACTIVE "L" 


\6 


RES 


L 


CONTROLLER RESET 


17 


Viiii 




POWER SUPPLY FOR LCD DRIVING 


18 


NC 




NO CONNECTION 


19 


NC 




NO CONNECTION 


20 


NC 




NO CONNECn-lON 



THICKNESS: 



Version 


T, 


— ^.k: 




i jBL&.NQ BaclUigbt 


4.8 


10.0 


mm 




15.0 


20.1 


mm 



BLOCK DIAGRAM: 



DBO ~ DB7 



1/ 



IC 




FLM 



MB 



IC 
2KSRAM 



[>B0~DB7 





POWER 


\ 




SUPPLY 




VDD GND VEE ^ 


CIRCUIT 


7- 



IC 



LCD 



IC 



llso il 



IC 



so. 



IC 



240X64 DOTS 



OUTLINE DIMENSION: 



2.Ctt0.3 



14.1±0.5 



23.0±0.3 



180.0±0.5 



176.0±0.3 



151.a±0.5 



134.at0.3 (V/A) 



5- 



4- 



8.5±0.3 



2.8±0.3 




4-01.0*0.2 / 1 o.O± 0.3 



©2.54x2 
=5.0B± 0.2 



26.42±0.3 



3-»1.0±0.2 



127.16±0.1 




/ 4-R1.75±0. 



0.53 



0.49 



DETAIL A 



TIMING SPECIFICATIONS: 



Item 


Symbol 


MIN 


Typ 


Max 


Unit 


E cycle time 




1.0 






ns 


E high level width 


T 


0.45 






ns 


E low level width 


^WEL 


0.45 






ns 


E rise time 


tEr 






25 


ns 


E fall time 


tEf 






25 


ns 


Address setup time 


' AS 


140 






ns 


Address hold time 


' All 


10 






ns 


Data setup time 


' DSW 


225 






ns 


Data delay time 


' DDR 






225 


ns 


Data hold time (Write) 


^ 1>H 


20 






ns 




' H 


10 






ns 



TIMING CHART: 



tEr 



CS,R/W,RS 



tAS 



2.2V 
0.8V 



DB 0-7 
(MPU-LC7981) 



tCYC 



tWEH 



O.BV- ^ 



tosw 



tDDR 



DB 0-7 
(MPU-LC7981) 



twEL 



tEf 



tAH 



tH 



2.27-" r/ 
0.BVA 



tDH 



X2.4V Y 
2;^ A 



WM-G2412A 



SPECIFICATIONS FOR GRAPHIC TYPE LCM 



1/128 DUTY 



FEATURE: 



INTERFACE PIN CONNECTIONS: 



1. Built in Controller (T6963C or Equivalent) 

2. CCFL Backlight is available. 

ELECTRICAL CHARACTERISTICS: 



ITEM 










UNIT 


SUPPLY VOLTAGE 
FOR LOGIC 


V„„-V^, 




4.75 




5.11 


V 


SUjP^LXygt-TACE 


V„. -Vss 






-i.i.'i 




V 


KW LCD MODULE 


V„„ -Vs.s (V„„) 






18..S 




V 


INPUT HIGH VOL. 


Vm 




0.7V„„ 




Vi,„ 


V 


INPUT LOW VOL 


Vii. 









0.3Vi.i) 


V 


SUPPLY CURRENT 
FOR LOGIC 


1 i» 


V„„=5V 




6.0 




mA 


^^^^^^^ 


lijcn 


Mai=-13.5V 




6.0 




mA 



ABSOLUTE MAXIMUM RATINGS: 







SYMBOL 


MIN 


TYPE 


MAX. 


UNIT 


OPERATING 


FEMPERATURE 


T.a. 







+50 


°C 


STORAGE TEMPERATURE 


Ts-i 


-20 




+60 


°C 


INPUT VOLTAGE 


Vi 


Vss 




Mw 


V 


SUPPLY VOLPAGE FOR LOGIC 


Viai-Vss 


-03 




7.0 


V 




Vi,„-Vo 







26.0 


V 



NO 


SYMBOL 


LEVEL 




1 


FOND 




FRAME GEN (OONNECITED TO l^L) 


2 


V-ss 




GND 


3 


Vi)i> 




POWER SUPPLY FOR LOGIC CIRCUIT 


4 


Vn, 




POWER SUPPLY FOR LCD DRIVING 


5 


wr" 


INPUT 


DATA WRITE 


6 


RD 


INPUT 


DATA READ 


7 


ll 


INPUT 


CHIPEABLE 


8 


C/D 


INPUT 


CODE/DATE 




NC 




NO CONNECTION 


10 




INPUT 


CONTROLLER RESET 


11 


DBO 


I/O 


DAIABITO 


12 


DBl 


I/O 


DAIABm 


13 


DB2 


I/O 


DATA BIT 2 


14 


DB3 


I/O 


DATA BIT 3 


15 


ill).; 


1/0 


DATA BIT 4 


16 


DB5 


I/O 


DATA BIT 5 


17 


DB6 


I/O 


DArABIT6 


18 


DB7 


I/O 


DAIABIT7 


19 


FS 


INPUT 


FONT SELECT FS="H",6X8 CHARACTER FONT 
F&=r,mCHARACllRFONT 




RV 




REVERSE 



BLOCK DIAGRAM: 



D0-D7 
WR 



RD 



CE 



C/D 



RST 



£S_ 



VDD. GND. VEE 



T-6963C 



D0-D7 

wr" 

RD" 



dO-d7 



adO-ad12 




> RST 
>FS1 



HSCP 

LP 
CDATA 



□ 



POWER 

SUPPLY 

CIRCUIT 



SRAM 



13 



(8K*8) 



1/01 - 1/08 



A0/A1 2 



>R/W 



X-Driver 



80 



X-Driver 



80 



X-Driver 



80 



Y- 


-Driver 


\ 


/ \ 




Y- 


-Driver 



64 



64 



LCD PANEL 



240X128 DOTS 



OUTLINE DIMENSION: 



9.0±0.5 



152.0±0.5 



3.23±0.3 





TIMING SPECIFICATIONS 

\'dd=5-C)\'+I0';, Vss=0\' 









0.47 
























0.47 































DETAIL "A" 



TIMING CHART: 



ITEM 


SYMBOL 


TEST 
eONDlTJON 


MIN 


MAX 


UNIT 


C/DSe(UpTime 


ICDS 




100 




ns 


C/D Hold Time 


ICDH 




10 




us 


CE,RD,WR Pulse Width 


la.tRD.lWR 




80 




n.s 


Data Sel Up Time 


1 DS 




80 




ns 


Data Hold Time 


IDH 




40 






Access Time 


lACC 






\50 


ns 


Output Hold Time 


lOH 




10 


50 


ns 



C/D 



CE 



RD, WR 



D0-D7 
(WRITE) 



P0-D7 
(READ) 



r 



tCDS 



\ 



tCE . *iS0 . tWR 



< 



tos 



tACC 



tCDH 



tDH 



tOH 



WM-G3224A 



SPECIFICATIONS FOR GRAPHIC TYPE LCM 



1/240 DUTY 



FEATURE: 



INTERFACE PIN CONNECTIONS: 



1. BACKLIGHT: CCFL 

2. RECOMMENDED CONTROLLER: 
HD64646/MSM6255/SED1330 

ELECTRICAL CHARACTERISTICS: 







CONDITION 


MIN 


TYPE 


MAX. 


UNIT 


SUPPLY VOIJAGE 
FOR LOGIC 






4.75 


5.0 


5.25 


V 


SUPPLY VOLTAGE 
FOR LCD DRIV ER 


V,:,. -Vss 






-19.0 




V 


OPERATING VOLTAGE 
FOR LCD MODULE 


V,« ■Vs.s tV^,.) 






24.0 




V 


INPl THIGH \0L, 


Viii 




0.7V,„, 




Vi,i> 


V 


INPU T LOW VOL. 


Vu. 









0.,Wi,„ 


V 


SUPPLY CURRENT 
FOR LOGIC ■ ■ 


I DD 


V„„=5V 




5.0 




mA 


SUPPLY CURrI^H 
FOR LCD 


l,r„ 


V,:,= -I9V 




5.0 




mA 



ABSOLUTE MAXIMUM RATINGS: 



ITEM 




SYMBOL 


MIN 


TYPE 


MAX. 


UNIT 


OPERATING TEMPERATURE 


Tor 









"C 


STORAGE TEMPERATURE 


Tsi 


-20 




+60 


°C 


INPUT VOLTAGE 


Vi 






Vl>D 


V 


SUPPLY VOLTAGE FOR LOGIC 


Vpij-Vss 


-0..1 




7.0 


V 






Vi»-V„ 







27.5 


V 



NO 


SYMBOL 


L^VEL 




1 


DO 


H/L 


DISPLAY DATA 


2 


Dl 


H/L 


DISPLAY DATA 


3 


D2 


H/L 


DISPLAY DATA 


4 


D3 


H/L 


DISPLAY DATA 


5 


DISPOFF 


H/L 


H:ON 








L:OFF 


6 


1 RAME 


H 


FIRST LINE MARKER 


7 


NC 


— 


NO CONNECTION 


8 


LOAD 


H/L 


DATA LATCH 


9 


CP 


H/L 


DATA .SHUT 


10 


V 

nn 


H/L 


POWER SUPPLY FOR LOGIC 


11 


Vs.s 


H/L 


GND 




V,.:,.: 


H/L 


POWER SUPPLY EGR LCD 






H'L 


OPERATING VOLTAGE LCD DRIVING 


iH| FGND 


H/L 


FLM GROUND 



BLOCK DIAGRAM: 



FRAME 



DISPOFF 



LOAD 



D0-D3 



CP 



Y-Driver 
X 5 



7K A 7K A A 



TIMING 
CIRCUIT 



VDD. VSS. VP 



POWER 

SUPPLY 

CIRCUIT 



240 



y 



240 



LCD PANEL 

320 



320 



X-Driver 



X4 



7K A 



TIT 



7^ A 



320X240 DOTS 



OUTLINE DIMENSION: 



1 1 .O-L O.L 



25.0±0.3 



28.415±0.3I 



^5- 



4.0±0.3 



TIMING SPECIFICATIONS: 



141.0±0.5 



122.0±0.3 (V/A) 



11 5.1 7± 0.1 



152.Qt:Q.3 



1 60.0d:0.5 



167.1 ±0.5 



TIMING CHART: 



c 



4-0 3. 5± 0.2 



11.0 MAX 




200.0±10.0 



0.36 
0.33 



DETAIL "A" 



Item 


Symbol 


MIN. 


Typ 


MAX. 


UNIT 


Clock Frequency 


fcp 






6.5 


MHZ 


Clock pulse width 


t w 


63 






ns 


Rise, fall time 


ir.lr 






20 


ns 


Data set up time 


1 DSU 


50 






n.s 


Data hold time 


t DHD 


50 






ns 


Load ffit up time 


t LSU 


80 






ns 


Load*-Clock time 


tic 


80 






ns 


FRAME set up time 


t .sc rijp 


100 






ns 


FRAME hold time 


t hold 


100 






ns 


Clock hj^EBbg.fid't 


t wc 


125 






ns 



CP 



tw 



D0-D3 



LOAD 



FRAME 



tosu 



1-O.BVdd O.BVoD-'r /-O.SVdd O.SVoD-'r 

jL X Q.2VDD X0.2VDD V 



BVtMJ 
2Vdo 



0.2VDD- 



tw 



tw 



tr 



tDHD 



0.2VddA A 



tLSU 



i^O.SVdo O.BVao-'r 
/ twc V 



tLC 



■0.2VD3 



tr 



WD-S3104A 



1/4 DUTY 



FE/VTUREi 



INTERFACE PIN CONNECTIONS: 



1. Total 114 SEGMENTS 

2. Built in Driver (PCF8576T or Equivalent) 

ELECTRICAL CHARACTERISTICS: 



mm. ITEM 




SYN 


CONDITION 




TYJ>6 


MAX. 


UNIT 


B)PPLY VOLTAGE 
FOR LOGIC 


V -V 








i.S 


V 


SUPPLY VOLTAGE 
FOR LCD 


V -V 

^ 1)1) (1 






3.0 




V 


INPUT HIGH 


/OL. 


v„, 




0.7V, „, 




V„i> 


V 


INPUT LOW VOL. 


v„. 




Vss 




0.3V,> 1, 


V 


SUPPLY CURRENT 


1 DD 






L.-i 


2..'i 


niA 



ABSOLUTE MAXIMUM RATINGS: 



ITFM 




SYMBOL 


MIN 


TYPE 


MAX. 


UNIT 


OPER.ATINC 


lEMPERATURE 


Tnl. 







+.'50 


°C 


STORAGE Tl 


.MPERATL!RE 


'I'si 


-20 




-^70 


°C 


INPUT VOLTAGE 


Vi 






Vi.i> 


V 


SUPPLY VOLI'AOE FOR LOGIC 


Vi)l)-Vs.s 


-0.5 




11.0 


V 


SUPPLY VOLTAGE FOR LCD • 


V„„-V„ 


Vi,„-U.O 




Vdd 


V 



NO 


SYMBOL 


LEVEL 


FUNCTION 


1 


Vss 




GROUND (OV) 


2 


Vi>n 




POWER SUPPLY FOR LOGIC CLRCUIT (-fS V) 


3 


CL 


ILL 


serialcljOck input 


4 


D 


H/L 


SERIAL DATA INPUT 


i 


VO 




CONTRAST ADJUSTMENT 



OUTLINE DIMENSION: 



49.0±0.5 



5-0 1.O±O.2 
19.42±0.3 




2.0±0.2 



0.54±0.2 



@2.54x4=10.16±0.2 



7.4 MAX 




1.0±0.2 




WD-S3204I\/I 



1/4 DUTY 



FEATURE: 



INTERFACE PIN CONNECTIONS: 



1. Total 117 SEGMENTS 

2. Built in Driver (SED1510DOC or : 

ELECTRICAL CHARACTERISTICS: 



ITEM 


SYN 


CONDITION 


MIN 


TYPE 


MAX. 


UNIT 


SWPLY VOLTAGE 
FOR LOGir 


Vl),>-Vs.S 


Ta=2.')T 


2.7 


.■i.O 




V 


SUPPLY VOLTAGE 
FOR LCD DRIVER 




Ta=:5T 




3.."! 




V 


INPUT VOLTAGE 


Vi 




Vsf. 




Via, 


V 


INPUT HIGH VOL 


Viii 




O.SVi.u 




Vi,i, 


V 


INPUT LOW VOL. 


v„, 




ViS 




0.2Vi.i> 


V 


SUPPLYCURRENT 


l„„ 






L.'i 


2..S 


mA 



ABSOLUTE MAXIMUM RATINGS: 



ITEM 






MIN 


TYPE 

— - — ^ 




°C 


OPERATING TEMPERATURE 


T.,i. 







+50 


STORAGE TEMPERAT 


JRL, 


Is; 


-20 




+70 


°c 


INPUT voi.tagl: 




Vi 


Vss 




Viii. 


V 


SUTOUM.TAGLLO 


. i.o(;ic ^ 


Vi.i,-Vs. 






7.0 


V 


IB 




V,a,-V„ 


u 




7.0 


V 



NO 


SYMBOL 


LEVEL 


FUNCT10M_^ ^^^^^^^ J 


1 






\'cc(+.5V) 


'y 
L 


* ss 






3 


SI 


H/L 


SERIAL DATA INPUT 


4 


CK 


1 1/L 


SERIAL DATA CLOCK INPUT 


.S 


C/D 


H/L 


COMMAND/DATA SELECT INPUT 


() 


cs 


H/L 


ACTIVE-LOW CHIP SELECT INPUT 



OUTLINE DIMENSION: 




W WIMTEK CORPORATION 



CHECK LIST FOR LCD MODULE 



1. CUSTOMER: 



2. PRODUCT NO:_ 

3. APPLICATION:, 

4. DIMENSIONS: 



B D 



A 
C 



G 

■E- 







H F 



11 



T2 



A. OUTLINE DIMENSION 

B. MOUNTING HOLE LOCATION 

C. HOLDER SIZE 

D. VIEW AREA 

E. DL\METER OF MOXJNTING HOLE 

F. UPPER THICKNESS 

G. LOWER THICKNESS 

H. EXTERNAL HEIGHT 

5. DISPLAY SPEC: 

(l)CHARACTER TYPE: 



1+ 



|A[- -|Cf- 

D □□□□□ □ 

D 



(2)GRAPHICTYPE: 



□□□□ 



-□□ 



D □□- 
T-QD- 



(AxB) 
(CxD) 
(ExF) 
(GxH) 

(I) 

(Tl) 
(T2) 
(T) 



mm 
mm 
mm 



_mm 
_mm 
_mm 
_mm 
mm 



A. C3HARACTER FONT: 

B. CHARACTER TYPE:. 

C. DOT SIZE 

D. DOT PITCH (C X D):_ 

E. CURSOR SPACE (E) : 

F. CHARACTER PITCH(F x G):_ 

G. OTHERS: 



CHARACTERS x _ 

(A X B): X m m 



JQMS, Wrra/WITHOUGT CURSOR. 
LINES. 



_mm 
mm 



mm 



A. NUMBER OF DOTS ; 

B. DOT SIZE (AxB): 

C. DOT PITCH (CxD):_ 

D. OTHERS: 



mm 
mm 



(3)0THERS: 



6.EXTERNAL CONNECTION METHOD: 
□ PATTERN TERMINAL , □ CONNECTOR;^ 



□ OTHERS:. 



7. LCD SPEC: 

A. VIEW ANGLE: 

B. LCD TYPE: 



C. VISUAL SPEC: 



□ 6 O'CLOCK 

□ TN 

□ STNBLUE 

□ REFLECTIVE 

□ POSITIVE TYPE 

□ NORMAL 



□ 12 O'CLOCK 

□ STK YELLOW 

□ PSTN BAV 

□ TRANSFLECTIVE 

□ NEGATIVE TYPE 

□ ANTI-GLARE 



□ O'CLOCK 

□ STN GRAY 

□ OTHER 

□ TRANSMISSIVE 

□ 



8. IC: 

A COMMON DRIVER:, 

B. SEGMENT DRIVER: 

C. CONTROLLER: 

D. OTHERS: 



□ BUILT-IN □ EXTERNAL 



9.DRIVING METHOD: 

□ STATIC 

□ MULTIPUEXING Duty:_ 



lO.POWER SOURCE: 

A. SUPPLY VOLTAGE FOR LOGIC: Q 5V 

B. SUPPLY VOLTAGE FOR LCD : 



11.BACKLIGHT: 

A. □ NO BACKLIGHT 

B. BACKLIGHT TYPE: 

C. BACKUGHT COLOR: 



□ 3V 



□_ 



□ LED 

□ YELLOW 

□ BLUE 



□ EL 

□ GREEN 

□ WHITE 



V 



□ CCFL 

□ AMBER 

□ 



□ 

□ RED 



12. TEMPERATURE RANGE: 

A. 0PERM1NG TEMPERATURE: □ rC~50*C 

B. STORAGE TEMPERATURE: □ -20*C--60'C 



"C- 



-c 

"C 



13. SCHEDULE: 

A. ESTIMATE: 

B. SAMPLE: 

DELTVERY:_ 

C. MASS PRODUCTION: 

DELTVERY: 



QUANTrTY: 



QUANTITY PER MONTH: 
TOTAL QUANTITY: 



PCS 



_PCS 
PCS 



14. OTHER CONDITIONS: 



>T WINTIK CORPORATION 



ES & EXPLANATION 



^ Introduction... 

The LCD (Liquid Crystal Display) is formed with 6~1Q(»b thick nematic 
Liquid crystal sandwiched between two glass plates with transparent electrode 
patterns, and polarizers stationed on the outside of the two glass plates. 

^Features... 

1. Light and thin in LCD products. 

2. Low power consumption for LCD driver. 

3. Could display various patterns and figures. 

4. Good contrast and wide viewing angle. 

5. Easy mounting and assembly. 

6. Wide applications in various fields, such as clock, watch, instruments, 
OA machine, pager, car stereo, data bank, translator, calculator, game 

etc. 



^ Fundamental structure... 

(D Front Polarizer 

© Front Glass 

(D Rear Glass 

® Rear Polarizer 

® Seal Adhesive 

(E) Inletting Seal Adhesive 

® Transfer (Ag Paste) 

® Transparent Electrode 

© Al ignment Film 

® Spacer 

(g) Liquid Crystal 




'^Type of display... 

■ Positive type "Negative type 




o o - o o 

u.u.-u.u 



♦Ambient Ught is necessary to use this type. *Negative type is most applicable for back-lighting 

system and is capable of multi-color display. 



^Lighting methods... 

(1) Reflective Mode 



(2) Transflective Mode 



(3) Transmissive Mode 



Light source 



i 




Reflective light 



Reflector 



Light source 




)l Reflective light 
Transmissive light 



Backlight 



Transfiector 



i 



Trar^missive light 



Backlight 



'Ambient light is necessuy 
to use this type . 



*Ambient light is taken from the 
oatside during day or in the dark 
and a back-light is used in the 
dark . 

<'i\\M.'3 



*A back-light is always used 



Connector and Mounting methods. 



LCD MOUNTING METHODS (EXAMPLE) 



Holder 

Zebra 
-PCB 



CONNECTOR 



Zebra 




Heat seal 



LCD 



PCB 




M. 



Pin 



solder 



1 " 



1- PCB 



T 



Heat seal 




DESCRIPTION 



1. Connect LCD and PCB by 
mechanical compression. 

2. Easy to assemble. 

S.Adoptted for many years. 

4. Applicable even to narrow 
pads. (0.4mm on pitch MIN.) 



1. Connecting method : 

Heat and pressure fitting, 
soldering or mechanical 

compression . 

2. A thin structure can be 
achieved . 

3. Possible to bend . 

4. Free trimming possible . 

5. pitch : Heat seal 0.4mm min 
soldering type 0.8mm min. 



1. Metal pins fit onto the 
panel terminal pad. 

2. Connect to PCB by soldering 
3. Suitable for small product- 
ion runs. 

4. Standard pitch : 

1.8, 2.0, 2.54 mm on pin 



>T WINTIK CORPORATION 



XPLANATION OF PRODUCTS VARIETY 



▼TN mode 

This is the Twisted Nematic (TN) Liquid crystal display. It is the mode which arranges the 
liquid crystal molecules by electric voltage to control their movement so as to twist them to 

be 90° in the direction of their thickness. 

It controls the Ught of passing through the polarizer placed on the two plates of upper and 
lower of the LCD by conlxolling tiie movement of tlie liquid crystal 

This is the most common mode. 



THTN mode 

This is the High performance Twisted Nematic (HTN) liquid crystal display. Its performance 
is between the TN and STN. The viewing angle of HTN is wider than TN, espicaUy for high 
duty display. When the LCD is used in 1/9 Duty~l/32 Duty the HTN is the best choise. 

HTN's price is much cheaper than STN, but its beautifiil yeUow mka: background appeals to 
its user. 



Comparison of TN and HTN as below: 



Mode 


Duty Cycles 


Operating 
Voltage 


Viewing Angle 


Response Time 


Contrast 


Remark 


e 




TN 


1/9D, 1/4B 


3-4.5 


10°- 45° 


±30° 


200 - 300 ms 


2-15 




1/16D, 1/5B 


3.5-5 


10°- 40° 


±25° 


200 - 300 ms 


2-12 




1/32D,1/6.67B 


5-7 


very narrow 




below 4 




HTN 


1/9D, 1/4B 


3-4.5 


10°- 45° 


±45° 


250 - 350 ms 


6-14 




1/16D, 1/5B 


3.5-5 


10°- 45° 


±45° 


250 - 350 ms 


4-10 




1/32D,1/6.67B 


5-7 


10°- 45° 











TSTN mode 

This is the Super Twisted Nematic (STN) hquid crystal display, The structure of the STN 
mode is the same as that &f TN mode. The twist angle of STN ranges from 180° to 270° ; 
therefore, STN mode has its excellent viewing angle and good contrast. 



STANDARD LCD PRODUCTS LIST 




I I Temperature range 

I G : General 
I H : High performance 



WK-TZ1 000-RG 




Application | 

1 : Clock, Watch 
2 : Instrument 
OA 
4 : Calculator 

5 : Car sterio 
6 : Game 
: Dot Matrix 




Poliiiier lyiw 



T : Transmissive 

' F : Transflectiv© 
L : Reflective 



ST \NDARD MODEL : 



MODEL NO. 










WK-TZIOOO-RG 


52.0x19.8 


48.0x15.0 


1/2 


1/2 


3.0V 


KS5199JVISM5004 


CLOCK 


WK-TZ1013-RG 


52.(ha2.0 


48.0x15.8 


1/2 


1/2 


3.0V 


KS5159>ISM5004 


CLOCK 


WK-TZ102?-RG 


52.0x27.5 


47.0x21.5 


1/2 


1/2 


3.0V 


KS5I99,MSM5004 


CLOCK 


WK-TZ1028-RG 


40.0x16.0 


37.0x11.0 


1/3 


1/3 


3.0V 


KS5I12,MSM5006 


CLOCK 


WK-TZI113-RG 


19.0x12.0 


16.0x7.1 


1/3 


1/2 


3.0V 


PCF8576 


THERMOMETER 


WK-TP2000-RG 


50.8x30.48 


46.8x16.48 


STATIC 




3.0V 


ICL7106,UPD7225 


MULTIMETER 


WK-TZ2010-RG 


20.4x10.0 


18.0x6.0 


1/2 


1/2 


3.0V 


LC7582,UPD7225 


COUNTER 


WK-TP2169-FG 


50.8x30.48 


46.8x16.48 


STAJIC 




3.0V 


LC7582,MSM5219 


MULTIMETER 


WK-TP2763-RG 


50.8X22.86 


44.45X11.43 


STATIC 




3.0V 


LC7582,MSM5219 


MULTIMETER 


WK-TP2764-RG 


50.8X30.48 


44.45X16.51 


STATIC 




3.0V 


LC7582,MSM5219 


MULTIMETER 


\V'K-TP2765-RG 


69.85X38.1 


63.5X24.13 


STATIC 




3.0V 


LC7582,MSM52I9 


MULTIMETER 


WX-TP2766-RG 


50.8.X30.48 


44.45X16.51 


STATIC 




3.0V 


LC7582,MSM52I9 


MULTIMETER 


WK-TP2767-RG 


50.8X30.48 


44.45X18.4 


STATIC 




3.0V 


LC7582,MSM5219 


MULTIMETER 


WK-TP2768-RG 


69.85X38.1 


65.79X26.04 


STATIC 




3.0V 


LC7582AISM5219 


MULTIMETER 


WK-TP2769-RG 


50.8X22.86 


44.45X11.43 


STATIC 




3.0V 


LC7582>ISM5219 


MULTIMETER 


WK-TP2770-RG 


50.8X30.48 


44.45X16.51 


STATIC 




3.0V 


LC7582,MSM5219 


MULTIMETER 


U'K-Tr2771 -RH 




87.nXM 75 


.STATIC 






I n^-p NtSM<;219 


KfTTT.TIAffTFR 


\VX-TZ2 772-Km 




34.0,X12.() 


STATIC 






ML'L llME ii:K 


\VK-TZ2773-RG 


37.0X18.5 


30.0X14.0 


STATIC 




3.0V 


LC7582>1SM5219 


MULTIMETER 


WK-TP2774-RG 


69.85X30.48 


64.77X17.78 


STATIC 




3.0V 


LC7582>1SM5219 


MULTIMETER 


WK-TZ3001-RG 


54.0x18.5 


50.6x12.6 


1/4 


1/3 


3.0V 


PCF8576,UPD7225 


COUNTBR,TEL 


WK-TH3017-FG 


38.0x13.4 


34.6x8.4 


1/4 


1/3 


2.5V 




PAGER 


WK-TH3018-FG 


49.0x16.5 


45.0x10.5 


1/4 


1/3 


3.0V 




PAGER 


\VK-TH3019-FG 


39.0x10.5 


36.0x6.1 


1/4 


1/3 


3.0V 




PAGER 


\VK-TH3024-FG 


39.0x10.5 


36.0x6. 1 


1/4 


1/3 


3.0V 




PAGER 


WK-TZ4000-RG 


40.0x19.0 


37.0x13.9 


1/3 


1/2 


2.95V 




CALCULATOR 


WK-TZ4001-RG 


50.0x15.0 


45.0.X8.9 


1/3 


1/2 


3.0V 




CALCULATOR 


WK-TZ4004-RG 


60.0x18.4 


55.0x11.9 


1/3 


1/2 


2.85V 


KS6325,LI3I60 


CALCULATOR 


WK-TZ4008-RG 


60.0x25.0 


56.6x19.1 


1/3 


1/2 


2.95V 




CALCULATOR 


WK-TZ4023-RG 


47.5x18.2 


43.9x12.2 


1/3 


1/2 


3.0V 


KS6325,LI3160 


CALCULATOR 


WK-TZ4026-RG 


75.0x25.0 


71.0x18.5 


1/3 


1/2 


2.85V 


KS6078 


CALCULATOR 


WK-TZ4039-RG 


109.0x31.5 


103.0x23.0 


1/3 


1/2 


2.9V 


KS6078 


CALCULATOR 


WK-TZ4084-RG 


109.0x31.5 


103.0x23.0 


1/3 


1/2 


2.95V 


KS6078 


CALCULATOR 


WK-TP5004-Rr; 


'^'5.0x20.5 


65.0x14.0 


1/4 


1/3 


5.0V 


CXPlOll 


CD,CAR STERIO 


WK-TP50()5-i(... 


1.^.0x20.5 


65.0x14.0 


1/4 


1/3 


5.0V 


CXPlOll 


CD.CAR STERIO 


WK-TP5008-TG 


52.0x18.0 


48.0x11.5 


1/2 


1/2 


5.0V 


UPD1723 


CD.CAR STERIO 


WK-TP5043-RG 


58.8x19.8 


54.9x13.5 


1/4 


1/3 


5.0V 


T9307,UPDI6430 


CD.CAR STERIO 


WK-TP5044-FG 


69.0x20.5 


65.0x14.0 


1/4 


1/3 


5.0V 


T9307,UPDI6430 


CD.CAR STERIO 


WK-TZ6045-TG 


42.0x54.0 


34.0x49.0 


1/8 


1/5 


4.5V 


HT-1161,HT-1162 


GAME 


WK-TZ6046-TG 


42.0x54.0 


34.0x50.0 


1/8 


1/5 


3.0V 




GAME 


\X'K-TZ6097-rG 


42.0x54.0 


34.0x50.0 


1/8 


1/4 


4.5V 




GAME 


WK-TZ7001-RG 


70.0x22.6 


64.7X14.5 


1/16 


1/5 


4.5V 


HD44780 


TRANSLATER 


WK-TZ7003-RG 


70.0x22.6 


64.7x13.3 


1/16 


1/5 


4.5V 


HD44780 


TRANSLATER 


WK-TZ7004-RG 


93.85x38.1 


77.85x25.2 


1/16 


1/5 


4.5V 


HD44780 


TRANSLATER 


WK-TZ7005-RG 


159.7.X27.6 


154.5x16.5 


1/16 


1/5 


4.5V 


HD44780 


TRANSLATER 


WK-TZ7006-RG 


70.0x25.0 


62.5x16.5 


1/16 


1/5 


4.5V 


HD44780 


TRANSLATER 




80.7x50.4 


72.0x39.0 


1/64 


1/9 


9.18V 


HD61202 


TRANSLATOR 


^^^^^■^H 101.Sx26.8 


94.5x18.0 


1/16 


1/5 


4.5V 


HD44780 


TRANSLATER 



WIMTESC CORPORATION 



STANDARD LCD PANELS 



WK-TZ1 000-RG 



48-0 CV/A) MW 



JOTITlTITlTrilX 



~^ i PM 



do 



WK-TZ1013-RG 



1.6X15=2*.0t0,1 



1t 



JUUlllUUiJU. 



QQ-QQ'* 



48.0 (V/a) win 



WK-TZ1 023-RG 



■(3.6 J ,2.B 5-6 5.6 'M.Sl(n=3Q.a±Q-l 



JI1.JLJILI1IJILI1IJIL 



/dIBd 



47.0 (V/A) HIN 



3.e±0.2 2.7±0.2 



WK-TZ1028-RG 



.IJJJLUllllJJLLULLIIJJJULJUll. 



^|><^ Mo Tu UIe Th Fr Sa Su 

8"^P 88:8888 1 



37.0 MIN 



WK-TZ1113-RG 





aa 1 1 1 1 0.9 












o o o °J 

^o.o c 






le.o cv/A) MiN 1.; 

19.0±0.2 





WK-TZ2000-RG 



82 5<Ki9 = <g.26±0.2 



lllllllUllllUil 



f.U:0.0 



nTiiiiiniiiir 



O2.5*X19=4a.2fti:0-2 



46,8 ty/A) M)N 



p.1±0.1)X2 



WK-TZ2010-RG 



OO.8X21 = l6.B±0.1 



mmnnnimnmr 



o o o o o 
o o o o o 



T 



WK-TP2169-FG 



e2.5-lX19 = 4B.2S±0.2 



1 



■ ■■■■■■■■ ■ ■■■■■■■■■■I 



^^^■■■■■■■■■■■■■■■■■■l 

0.2 I •2.54X19=48.2S±0_2 



46.8 CV/A) > 



(1.1±Cl.l)Xg 



D "^9Cr±5' 



1 



1-0 UAX 



WK 



? 1.8=8.8 



■mmimmiiii 



»2.54X19-4a-2&t0.2 



44.45 (V/A) i 



1 



WK-TP2764-R# 



02.54X1 9=4a.26d:0^ 



a2-54X19=48.26t0.2 



44.^ fV/A) I 



1 



WK-TP2765-RG 



02_MX19 = ■IS 25i|02 



mi 



rm 



*"I.B;S.B 



■lllllllllllllllllll 



•2.54X1 9 =48.261: PJ 



1 



WK-TP2766-RG 



■a-54X19'=4a.26t0.2 



»2.34X19=4a.2S*:0-2 



3.17 tl.t±O.TlB 



WK-TP2767-RG 



•2.54X19=4S.26t0.2 



V< Q'Q Q 



■ ■■■■■■■■■■■■■■■■■M 



tt2.54X19=46-26±0-2 



4- 



WK-TP2768-RG 



iiiiiiiiiiiiiTfiTnr 



Btrf.OlO.O 



iiimmiiimmii 



i82.54X19=4B.Z6±Q.2 



2.03 t1.H:0-1)X2 



0.5 I J 



WK-TP2769-RG 



02.54X19-4B.26tQ.2 



■■ ■ ■ ■■ ■■■■■ ■ ■ ■■ 



■■■■■■■■■■■■■■■■■m 

I ' •2.54X1 9-46.2at 0.2 ' I 



44.45 fV/Ai WH 



1-27 

3.17 (1.M=Q.T")lg 



WK-TP2770-RG 



•2.54X19-48.26t0.2 



21 0-0-0 O 

- i.u:u:u.u 



02.54X19=48 26± 0.2 



-1 



W WINTEK CORPORATION 



WK-TP2771-RG 



^ O2.54X19=46.2S±0^ 22.61 



tt2J4X19--4a2abO^ 



87.5 fV/A) MM 



1 

ol 



WK-TZ2772-RG 



O1.9X1B-34.a0.2 



IliiUIUlUlUllll 




WK-TZ2773-RG 



30.0 (V/A) I 



h«id( IJ! IJI LiMn'F 

-(.U.U.Lbv 



WK-TP2774-RG 



__e2_5«(24 = 50 96±0.2 



^1.8.8.8^ 



DC OVER 

AC 



uV 

nKAMn 



•2.54X24=60.96t0.2 



4.45 

2.54 



I 



1 



WK-TZ3001-RG 




iiiniiimiiniiiniiiniir 



WK-TH3017-FG 



O0.727»35=25.445± Q. 1 



.-S8888SSS° 

?}B-BB 123ABCD i?&3««> 



-I- 



O.S MAX 1.M0.2 



WK-TH301 8-FG 



S ® i^.) Q fl S Y ► 
lDul^OlUlDui^^illsilui^l^lDju 



iiiim iiiir 



D.55t0.5 . 



WK-TH3019-FG 



■O.B9XZ7=24.D3t0.t 



lllllllllllllllllllllllllllll 



▼ WK-TH3024-FG 



▼ WK-TZ4008-RG 



•0.^X27 =24.0at 0.1 



36.0 (V/A) > 



WK-TZ4000-RG 



— MMUS MEMORY ERROR 

mssm 



TinmmnmfTmmnrr 



■1.2M26=ST.2it0.1 




1.0 UWC 2.7iO-2 



1 IddrMd li'ilL'I'hB IBIdiBMglM ] 

88888888 



WK-TZ4023-RG 



0.8 MAX 2.7±0.2 



IBSSSSSSR 

— nrnmnmnmninmn— 



imnmni 



WK-TZ4001-RG 



I.O.Q.U.tJ.U.LI.LI.E\ 



mnTnmnTnmnTnm 



ai.5X26=».CttOLl 



WK-TZ4026-RG 



2.0 


75.D±0.2 
71.0 (V/A) MIN 


d ■< 


GRAND TOTAL MEMORY — MINUS ERROrH 

mssmmsj n 




---mniimnnmniiTnTrnimniimi 

as II II °^ 

rj3±S^ •l.fflt39=62.4±0.1 


r"" 



MAX 2.7±0.2 



WK-TZ4004-RG 



0.8 UAX 2.7±0.2 



5S.0 (V/A) MIN 



E U.D.LI.d.U.O.O.D. 



»1.5X25=37.5t0.1 



I 



WK-TZ4039-RG 



— MINUS MEMORY ERROR GRAND TOTAL 

imn nmiinmniimntTmiiiTmr 



»1.6X39=62.*±0-1 



TT 



dt 



W WINTEK CORPORATION 



WK-TZ4084-RG 



WK-TP5043-RG 



103.0 (y/A) IIIN 



fifififififififlfififlfi 



J 



"mmiiiiniiiiimininimimniiir- 



•1.6X38-62.^0.1 








MX 2.71 


0.2 


1,6 


54.9 rV/A) MM 


n 

1 a 

o ^ 
d 


% 

<N d < 

1 ? S 

^ 


i^88-8888S§ 


f 


i3i]6to.z 1 «micis-ai&ofco.2 T 


29.0±1.o| J 




i.i±ai 


1.1*0.1 



WK-TP5004-RG 



WK-TP5044-FG 



1.0 MAX 2.7±0.2 



65.D (y/<^ MIN 



a2,DX22=44.Qt0.2 



a 

d 



WK-TP5005-RG 



t.O MAX 2.7±0.2 



mmmmmini 



•2.DX18=36.Q±Q.2 




WK-TP5008-TG 



LOC SEEK 
FM1 SCAN 
FM2 AH 
AM LW { 
PM ST ' 



IB'88 



5 



LOUDNESS I 

DtB mc 

MTLOD ; 
CHff •* ► 








■■■■■■■■■■■■umiiiHmii 



1 2-Ot 1.o | g| 



1.0 2.7±0.2 



65.0 CV/A) MIN 



^BBJbjm 

mnmimiimnnro 




WK-TZ6045-TG 



I 



UUUlllliUUUUUUUUll. 

:^ 51! 



CO 
"30 



Cb Cog 



o o U I 



7 -J 

515 



L LL L L L L L L C L 

L: L L L L_L Ii'lj'i^cIc 

L _L_L L L UL L L L L 
L L L l "l L C L L t: L 
LLLLCLLLLLL 
C L L D C L L C D L ; i : 
L L L Ul L L L .L^ U, X, 
C , L !L ub, L | L , U j a , D C 

EiTdp I lj u □ p □ idTd l 



1 iimmiifnnnnnnnnnnmiin r 



49.0 (V/A) MrN 



WK-TZ6046-TG 



»2,0X24 = 48,Ot0. 




▼ WK-TZ6097-TG 



▼ WK-TZ7005-RG 



»1.2X4}=49-2t0.1 



C3 U 
C3 
CO 
CO 
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SBS <V/A) I 



2.4±0.2 1.1i|:0.1 




IIIIIIIIIIIIIMIIilt^^'' 

lllllliillllliiiiil;: 



J 9.0tQ.1 _ p.O 



2.7±0-2 

1 



WK-TZ7001 -RG 



7.010.1, 14.0 , 10.0±0.1 
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■1.0X63"63.at0.1 
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•T.4X47-85.Bfe0.t 



2.2i:0.2 



M±D.V 



.1.1±0-1 



WK-TZ7003-RG 



64.7 (V/A) MIN 
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9.2 .,|^ 0tO-l| ?0 
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»1.0X39''J9.0t0.1 



7.Qt0.2 



WK-SZ7020-RG 



72.0 (V/A) MIN 




^5etD.2 S 



1 



WK-TZ7004-RG 



77.BS fV/A) MM 
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WK-TZ7023-RG 
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▼ PROCEDURE 

LEAD TIME FOR LCD.s 

1) Counter Drawing : 7 days 

2) Prototype : 14-21 days after confirmed 

the drawing. 

3) Mass Production : 30-45 days after confirmed 

the prototype. 



Please make a photocopy of tliis and send it to us filling necessary 

information on your inquiry and sample ordering. 



> 


m 

APPLICATION 
• 


□ Clock (Watch) □ Car stereo 

□ Instruments □ Game 

□ OA machine □ Dot Matrix 

□ Calculator □ Others 




• 

iWe method 


Driving Voltage: Vop □ Static □ Dynamic 

Duty: Bias: 

Driver (IC) : Freq: Hz 


VIEW DIRECTION 


□ 6 O'clock 012 O'clock 

□ 3 O'clock □ 9 O'clock 

□ Others 


i 


POLARIZER 


Front Polarizer: □ Pasted □ Separated 
Rear Polarizer: □ Pasted □ Separated 

□ Reflective □ Transmissive 

□ Transflective (Semi -transmissive) 

Color: 


D 


ISPLAY IVIODE 


□ Positive Image □ Negative 


( 


30NNECT0R 


□ Zebra □Pin □Heat seal 


• 


^^■ature 


Operating Temperature: °C ^ °C 
Storage Temperature: °C °C 



DIMENSIONS 



Pleas© attach drawing with graphic and wiring connection or 
send ^etch or artworic of data to tm dispiayed avaiiabie. 

A K 



UJ 



JlILnHDJlILDIlDJl IL 



"TTiriTU OTT 




I 



□ IT cm IT" 



M 



o 



A. . .Width of Glass 

B. .. Front Glass : 

C. Rear Glass : _ 
□...Viewing Area : 

E. .. Viewing Area 

F. .. Terminal : 

G. ..Seal width I :_ 

H. ..Seal width II : 



mm 



mm(H) 

mmCH) 

_mm(W) 
mm(H) 



mm(H) 
mm 

mm 



Front Polarizer. 
I. ..Pitch of terminal 

Electrodes: 
J... Glass thid^rt^: 
K... Total thickness: 
L.. .Height of The 
Pattern: 



Rear 
Polarizer 



mm 

mmCH) 
rnmCW) 

mm 



M... Glass Edge to First Terminal 
Electrode: mm 



N... Position of Injection port 

□Right DLeft 



(!)□ (2)n (3)n (4)0 (5)0 (6)n 



LCD 

CONFIGURATION 



(?)□ 

others 



Th© 'fcgfel lines show the terminal electrodes. 



SCHEDULE 



A. Counter drawing for approval by: 

B. Operating sample for approval by 

C. Mass production starting fronn: 

Order volume: 

Total: pes 



pes /month 



OTHER 
CONDITIONS 



COMPANY:. 
ADDRESS:. 
PHONE: 



_FAX: 



.DATE: 



ATTENTION: 



>r WIN m CORPORATION 



T Application notes 



1 . Safety Instructions 

The liquid in the LCD should not be swallowed or touched. If it accidentally gets on 
your hands, wash them with water. 

2. Handling instructions 

The LCD panel is a glass product developed through precision processing and special 
orientation treatment. If pressure is applied to the panel, therefore, orientation may be 
disturbed, making it difficult to return to its original condition. It is apt to crack or be 
broken easily if it is dropped or hit to a hard object, particularly around the edges. 
Attention must be paid to avoid external shock. 

3. IMounting Instructions 

a. When connecting a LCD panel to circuit board, it is recommended to use a rubber 
connector or flexible connector. Direct soldering or mechanical connection is not 
possible. The pin connected type LCD permits soldering of pins. 

b. When mountiog a LCD panel on a cabinet, care must be taken not to apply execessive 
force on the display surface of the panel with a fingertip, etc. Otherwise, it may cause an 
operating fyMme or will shorten the lifetime of the panel. 

c. DC voltage or driving voltage higher than the specified voltage will reduce the lifetime of 
the liquid crystal display panel. 

d. LCD panels should be handled with care during shipment. If, however, the terminals are 
contaminated, wipe off with alcohol. 

e. The polarizer must be handled carefully, because it is soft and apt to suffer damage. U a 
protective panel is attached to the polarizer to avoid damage and contamination, it should 
be removed just before use as much as possible. 

f. UseA dry, soft cloth to clean the polarizer, if contamination persists, wipe it off with a 
small amount of petroleum benzine. Avoid using an organic solvent as much as possible. 

g. When attaching with the heat seal or anisotropically conductive film, wipe off with alcohol 
before use. 

4. Storage instructions 

a. Avoid storage in high temperature and high humidity. When long-term storage is required, 
keep the panels at a temperature of 15 to SS^Cand at a relative humidity of 65% or less. 

b. The LCD imit should be stored in a dark place, do not expose it to direct sunlight or 
fluorescent lamps. 

c. Note that the presence of waterdrops or dew in the LCD panel may deteriorate the 
polarizer or corrode the electrode. 
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2,690m 2 (TAIWAN PLANT 1) 
HEAD OFFICE & FRONT END PLANT 



1,720m 2 (TAIWAN PLANT 2) 
MODULE DEPT & BACK END PLANT 




5,428m'' (MAINLAND/DONG-GUAM^ 
BACK END PLANT 



S^fB DONG-GUAM 




SHEN-ZHEN 



/ 

KOW-LOON 
;iHONG-KONG 




kJAIPEI 

Ftaichung 



1,400m= (MAINLAND/BAO-AN) 
BACK END PLANT 




4,500m 2 (TAIWAN PLANT 3) 
ITO COATING PLANT 



HEAD OFFICE 
& PLANT 1 



r» PLANT 2 



PLANTS 




PLANT LOCATION IN TE 



